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The report which have the honor presenting to-night be- 
fore this society The Results the Application Special 
Histological Methods the Study continua- 
tion work reported 1905 under the title Contribution 
the Classification The results thus far obtained 
are unequal value. Some groups tumors have yielded much 
interest, other groups little nothing. shall, therefore, 
limit what have say those tumors which have proved 
special histological interest. shall first state briefly what has 
been found and then means lantern slides made from photo- 
micrographs and drawings demonstrate visually far possible 
the same results. 

The histological methods most used have been two, staining with 
acid hematoxylin and with the anilin blue con- 
nective tissue stain after fixation Zenker’s fluid. certain 
cases other fixatives and other stains have been employed. The 
these two staining methods that they demonstrate 
clearly and sharply the fibrils which characterize certain cells and 
thereby render them easily recognizable. the course this 
work has been found imperative employ perfectly fresh tissue 
whenever possible, that is, tissue obtained the operating table, 
cut into slices one three millimeters thick, and placed imme- 
diately the fixing solution. Zenker’s fluid was found 
the best fixative for nearly all purposes. Formaldehyde proved 
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little value. Most the tumors which this report based 
were placed fixatives within two seconds ten minutes after 
removal from the body. 

The aim this study tumors has been render simpler and 
more exact possible than present the case, the histological 
classification tumors. The histological classification the one 
used distinguishing and grouping the cells normal tissues. 
depends the differentiation cells and the secretions and 
intercellular substances produced them, and the only prac- 
tical method available for tumors unless the cause causes 
them should discovered; then etiological classification might 
possible. 

histological classification tumors demands careful study 
normal tissue elements order discover far possible 
how one kind cell differs from another that the same points 
distinction can applied tumors. The obvious reason for 
this study the normal tissue elements the well known fact that 
tumor cells tend differentiate more less perfectly like the 
normal cells which they are related. This differentiation 
cells their cytoplasm and intercellular substances seen espe- 
cially the slower growing and older parts tumor where, 
perhaps, the supply nutrition not abundant favor 
rapid proliferation. The method study indicated here not 
new. The only credit that can claimed this work, is, per- 
haps, more rigid application well-known principles and the use 
some newer histological methods. 

Much still remains done even this narrow field the 
histological classification tumors, but subject which 
fundamental and useful many other lines tumor work. 
calls for intelligent the part clinicians and 
pathologists. The latter are helpless without material with which 
work, and that material must obtained perfectly fresh, not 
brought the laboratory dry gauze cotton twenty-four 
hours after removal, placed whole minimum weak 
alcohol, formaldehyde, even carbolized water com- 
mon salt solution. The clinician with his control material 
and his knowledge the histories cases has his power the 
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opportunity prove great aid the advancement this branch 
medical research. The pathologist for his part must realize the 
possibilities more exact diagnosis and replace far can 
such indefinite terms spindle cell sarcoma, round cell sarcoma, 
and perithelial angiosarcoma, for example, with more exact terms, 
for each the tumors thus characterized may originate from 
several different kinds cells. 


The ordinary connective tissue cell fibroblast flat cell with 
flat oval nucleus and delicate cytoplasm spreading out one 
plane. definitely characterized the production two kinds 
fibrils; fibroglia fibrils which run along the surface the cyto- 
plasm the direction the long axis the cell, are straight 
gently curved their course, and pass apparently from one cell 
the next; and collagen fibrils which lie alongside the cell but 
not attached and are fine and wavy appearance. These 
two kinds fibrils can readily differentiated from each other 
several different staining methods. The source elastic fibrils 
not yet determined, but certain that they are not regularly 
produced every fibroblast and, therefore, they not concern 
here. 

The cells tumors arising from cells this type tend dif- 
ferentiate like the normal cells. They are flat cells with oval 
nuclei and produce both kinds fibrils. The collagen fibrils are 
always the more abundant and the more easily stained and recog- 
nized. They surround equal amount all cells growing the 
same rate speed. fibromata the fibroglia fibrils like the cells 
themselves are few number. The tumors are composed chiefly 
mass collagen fibrils. the more slowly growing fibro- 
sarcomata (Plate XXXIV, Figs. and the fibroglia fibrils are 
more prominent, but those which the cell proliferation rapid 
the fibrils are very delicate and are seen with difficulty except when 
viewed end. fibrosarcomata containing large multinucleated 
cells (Plate Figs. and these large cells often pro- 
duce coarse fibroglia fibrils, but giant cell sarcomata, while 
the spindle-shaped cells produce both kinds fibrils, the giant 
cells produce neither. difference was found the tissue ele- 
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ments those fibrosarcomata which the cells grow broad 
bands and those which narrow bands cells twist and twine 
every direction. 

keloids the cells produce both kinds fibrils and the fibro- 
glia fibrils were particularly prominent one case rapid recur- 
rence. 

There seems little reason for putting the myxoma and 
myxosarcoma class themselves. The cells produce both 
kinds fibrils abundance can readily demonstrated 
staining section well-preserved umbilical cord term. The 
only essential difference between fibroblast and myxoma cell 
that the latter the collagen fibrils are more less separated 
from each other places varying amount fluid contain- 
ing mucin. These tumors should regarded the most 
variety the fibroma and the fibrosarcoma. 

The smooth muscle cell long spindle-shaped cell with more 
less rod-shaped nucleus and dense cytoplasm which stains deeply 
with acid dyes, especially eosin. Sometimes the cytoplasm the 
cell abundant and tapers very gradually beyond the ends the 
nucleus; other times less amount and contracts abruptly, 
and then continues for three four times the length the 
nucleus each direction small round rod tapering point 
the end. The outer surface cuticle the smooth muscle cell 
striated longitudinally. These striations, termed myoglia fibrils 
Heidenhain,* run close together the ends the cells 
form those cells which the cytoplasm slight amount and 
rod-like, what seem coarse fibrils. 

The myoglia fibrils are not regular and well defined either 
the neuroglia the fibroglia fibrils, and they undergo post-mortem 
changes much more quickly. far can determined from 
stained sections and from teased preparations they are limited the 
cell which they belong. This point not easy determine 
absolutely because smooth muscle cells overlap each other with great 
regularity and are closely cemented together well being sur- 
rounded with varying number collagen fibrils. 

leiomyomata (Plate XXXVI, Figs. and the cells tend 
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undergo the same differentiation the normal smooth muscle cells, 
and the development myoglia fibrils usually equally marked. 
consequence these tumors are sharply characterized and easily 
recognized even with the ordinary stains because the shape the 
cells and the density the cytoplasm with its property stain- 
ing deeply with acid dyes. The cells vary much diameter and 
length different tumors, but that causes difficulty the 
diagnosis. the rapidly growing leiomyomata, however, the dif- 
ferentiation the cells may slight even the most rapidly 
growing parts the tumors entirely wanting; then tumor may 
easily called spindle cell sarcoma and regarded fibro- 
sarcoma, sometimes account the shape the cells 
classified round cell sarcoma. Three cases rapidly growing 
and clinically malignant leiomyomata the uterus will illustrate 
the points wish emphasize. 


the first large tumor, dense places but soft and friable elsewhere, 
involved the fundus the uterus, and smaller nodules were present the 
broad ligament. Complete removal was not possible and death followed less 
than three years, apparently the result continued growth the tumor. 
this case the new growth was composed well-differentiated smooth muscle 
cells with few collagen fibrils binding them together. Mitotic figures were 
numerous, showing that proliferation was active. The diagnosis rapidly 
growing, probably clinically malignant, leiomyoma was easy make. 

the second case tumor the size cocoanut the posterior wall 
the uterus was connected its base with mass the size orange projecting 
into the lumen the uterus. The tissue both masses was for the most part 
grey, soft, and friable like sarcoma. Microscopically the tumor showed ex- 
tensive invasion the wall the uterus. was composed large part 
rather large spindle-shaped cells (Plate XXXVII, Fig. showing the fibrils 
characteristic smooth muscle cells. Mitoses were numerous. The rest 
the tissue was made large round and multinucleated cells (Plate XXXVII, 
Fig. without fibrils and showing even more mitotic figures. The two kinds 
cells, spindle-shaped and round, were often close apposition the same 
microscopic field, and transitions between the spindle and the round cells with 
slight development fibrils were plentiful. 

third, rapidly growing, and very vascular tumor (Plate XXXVI, Fig. 
Plate XXXVII, Fig. the uterus the cells places, especially where they 
were invading the wall the uterus, showed well the fibrils characteristic 
smooth muscle cells, but elsewhere, especially where the blood spaces were 
large, the cells were undifferentiated spindle-shaped cells with relatively little 
cytoplasm. Such tumor could easily mistaken for very cellular fibro- 
sarcoma, for sometimes does occur this situation. 
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well bear mind that slow and rapidly growing smooth 
muscle tumors can occur other parts the body than the 
uterus, such the skin and the kidney, for example, and that the 
rapidly growing ones can readily pass through the hands 
pathologist, routine hurried examination, spindle cell sar- 
coma without suspicion its true nature. This know from 
personal experience. 

The cells the tissue occur two forms ependymal 
cells lining the neural canal and the ventricles and glia cells 
which are derived from the ependymal cells lie between and 
support the elements the central nervous system. The glia cells 
have spherical nuclei and produce characteristically staining fibrils 
which run along the surface the cytoplasm the cell which 
they belong and extend out from the cell all directions. Weigert 
was unable determine definitely whether not the ependymal 
cells produce fibrils, but probable that, with the exception 
those covering the choroid plexus, they do. 

gliomata the cells show great variations size and shape, 
but they always tend differentiate like their normal prototypes, 
the ependymal and glia cells. cells may large small, 
spherical spindle-shaped, with few many, fine coarse fibrils. 
Gland-like cavities lined with ependymal-like cells occur many 
these tumors. All these facts regard gliomata are well 
known that shall limit remarks two very unusual cases 
which illustrate the value the differential stains for fibrils. 

The first case has already been referred print, but merits mention again 
this connection. was tumor the size baseball occurring over the 
coccyx woman forty-four years old. year had been growing 
rapidly. Before that time had existed for twenty-five years the patient’s 
knowledge nodule the size hickory nut. Nearly year and half 
after the first operation the patient was operated for metastases the right 
groin. year later third operation was performed for recurrences over the 
and the right groin and for metastases the left groin. The patient 
died less than year afterwards with recurrences all three situations and 
with gradually increasing solidification one lung suggesting metastases 
but post mortem examination was obtained. 

The original tumor and the recurrences all presented the same 
gross appearances: large and small distinctly encapsulated nodules 
usually closely bound together. The nodules for the most part 
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were fairly firm and elastic, but few were somewhat soft. 
section the surface was grey, translucent, and for the most part 
homogeneous. some the larger nodules, however, there 
were irregular areas hemorrhage and necrosis. 

While the tumor gross suggested the appearance sar- 
coma, the structure histologically that carcinoma (Plate 
XXXVIII, Fig. 1). consists large and small alveoli cells 
epithelial type embedded fairly abundant connective tissue 
stroma. the most rapidly growing parts the tumor the 
cells the alveoli are often round, but rule they are more 
less oval spindle-shaped. The outlines the cells are 
usually not very sharply defined. The nuclei are round oval 
shape, vesicular type, and stain rather lightly. contain 
numerous fine and few coarse chromatin granules, but dis- 
tinct nucleolus. Mitotic figures (Plate XXXVIII, Fig. are 
numerous. 

The remarkable feature about this case that fibrils are present 
varying number between the cells which fill the alveoli. some 
places they are very abundant, but others they are few num- 
ber. They vary thickness, but for the most part are rather 
coarse. Some the fibrils are straight, but many them are 
wavy. 

Sometimes the cells the peripheries the alveoli imme- 
diateiy adjoin the connective tissue stroma, but often they are 
separated more less from layer their own fibrils. 
Sometimes these fibrils run parallel with the stroma, other times 
they lie perpendicular and terminate swollen ends which 
unite laterally form sort limiting membrane, just the 
neuroglia fibrils the spinal cord the embryo. The fibrils 
the alveoli always run parallel with the long axis the cells 
which they belong. 

some the tumor nodules the tumor shows another type 
growth, namely, becomes distinctly papillary. The cells such 
cases are arranged one more layers around delicate papillary 
stalks containing blood vessels and little connective tissue. The 
nuclei are the ends the cells farthest away from the vessels. 
Between the cells are few fibrils radiating out from the central 
stalk. 
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the smallest inguinal lymph nodes (Plates Fig. 
which were invaded the tumor cells extend along the peripheral 
sinuses exactly the same way that metastases carcinoma do, 
but everywhere they produce their own kind fibrils. 

This tumor probably originated from remains the neural canal 
over the coccyx. These remains, the form gland-like cavities, 
can demonstrated present most, not all, embryos 
late the fourth fifth month, and probably persist many 
much later period. 

This case illustrates the close analogy existing between gliomata 
and epithelial tumors, manner growth, metastases, and 
malignancy. another glioma, situated the fourth ventricle, 
there was found somewhat similar alveolar arrangement the 
cells with reference the stroma, and combination ependymal 
and glia cells. 

The second case came post mortem examination under Dr. Low 
the Children’s Hospital and has not yet been reported detail. The cause 
death was glioma originating the lumbar region the spinal 
had infiltrated and destroyed the lower part the cord and then spread 
the pia and along it, forming thick layer surrounding the cord (Plate XXXIX, 
Fig. throughout its entire length. had also extended the meshes 
the pia all over the cerebellum (Plate XXXIX, Fig. and cerebrum. 
scopically the lesion resembled thick inflammatory exudation with more 
less organization, possibly diffuse tuberculous process, and was 
diagnosed. 

Microscopically the tumor composed rather large cells 
(Plate XXXIX, Fig. 3), for the most part spindle shape. 
places, however, the cells are more spherical and among them occur 
large multinucleated cells. Mitotic figures are numerous. The cells 
are surrounded fibrils but one kind and these stain the 
same manner neuroglia fibrils. 

places the tumor has invaded the upper part the cord and 
the pons, but especially over the cerebellum that the invasion 
the underlying tissue most evident. Here the cells have spread 
everywhere between the leaflets the cerebellar tissue and have 
infiltrated the molecular layer, and places have destroyed the 
Purkinje cells and invaded the granular layer. Over the cerebrum 
both the growth the tumor the pia and the invasion the 
underlying tissue are less marked. 
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This case, like the preceding one, illustrates the possibility 
gliomata extending and invading tissues like other malignant new 
growths. 

regard the epithelial tumors unable present make 
any special contributions. This group tumors large and 
requires long time which obtain type specimens each 
variety, preserved under the best conditions. Unquestionably these 
tumors should classified far possible, like their normal pro- 
totypes, according the differentiation their cells and secre- 
tions. 

The phosphotungstic acid hematoxylin stain useful study- 
ing them not only because brings out with great distinctness the 
nuclei and centrosomes other cells, but also because stains 
the fibrils which occur the normal epidermis and those tumors 
which the cells tend differentiate like the epidermal cells. 
also stains the fibrils (Plate XL, Fig. which sometimes occur, 
for example, among the epithelial cells cancers the breast. 
addition these fibrils brings out sharply the cuticular membrane 
epithelial cells the side adjoining lumen and that account 
may prove aid sometimes distinguishing the cells certain 
epithelial tumors from endothelial cells which never exhibit such 
membrane. 

few the epithelial tumors already studied deserve, perhaps, 
brief mention, they suggest what more careful histological study 
this class tumors may yield. 

The epithelium lining the ducts and glands the breast and 
the coil glands the skin are surrounded layer spindle- 
shaped cells which run parallel with the long axis these 
structures. These cells are better developed and more numerous 
some situations than others and show definite fibrils the 
myoglia type; that is, the fibrils tend fuse the spindle-shaped 
terminations the cells form what appear coarse 
fibrils. 

all types benign adenomata the breast these same cells 
with fibrils are present behind the lining epithelium and usually 
can readily demonstrated but sometimes are poorly developed. 
soon, however, the epithelium the breast takes malig- 
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nant properties and begins invade the surrounding tissue this 
row smooth muscle cells disappears although the type tumor 
may typically glandular, and the epithelial cells then abut directly 
the connective tissue the stroma. 

epidermoid carcinomata the development epidermal fibrils 
often more extensive than the normal skin and resembles 
closely the abundant formation these fibrils often found under 
conditions inflammation. the type carcinoma the skin 
called non-cornifying Ribbert and popularly known present 
carcinoma basocellulare, epidermal fibrils are usually present 
small numbers well small, poorly developed epithelial pearls. 
The cells this type carcinoma resemble their more less 
shape, small amount cytoplasm and slight production 
fibrils, the epithelial cells hair follicles more than those the 
surface epidermis and may represent differentiation like them. 

carcinomata the breast straight and wavy fibrils XL, 
Fig. are not infrequently found singly and small clumps run- 
ning between the epithelial They are wise connected 
with the fibrils the surrounding stroma. the alveoli some 
the carcinomata the breast numerous small cavities form 
between the cells and the edges these cells develop distinct 
cuticular membrane. 

The stroma carcinomata shows more interest with the 
two staining methods employed than the epithelial cells themselves. 
well known the stroma sometimes proliferating very actively 
and contains numerous fibroblasts which mitoses can occasionally 
found. other cases the cells the stroma show little 
activity and consist few fibroblasts surrounded many colla- 
gen fibrils. Often these two conditions are found closely associated 
the same tumor. When the fibroblasts the stroma are active, 
fibroglia fibrils (Plate XL, Figs. and are found great 
abundance; the dense often hyaline parts they are few number. 

Occasionally great masses fine and coarse elastic fibrils sur- 
round the ducts and the blood vessels cancer the breast. 
the midst these masses occur few irregular cells surrounded 
fibroglia fibrils. would scarcely justifiable, however, 
conclude from this relation that these cells have developed the 
mass elastic fibrils around them. 


4 
ae 
4 . 
ag 
4 
“a 
2 
| 
| 
ae ) 
4 
4 


Mallory. 585 


case chorionepithelioma (Plate XLI, Figs. and 
the uterus, where diagnosis had been made and assistant was 
able present the operation and preserve the tissue imme- 
diately after removal, nothing the way fibril formation could 
found the tumor cells, but the smooth muscle cells, especially 
those nearest the tumor, the myoglia fibrils were unusually numer- 
ous and coarse. 

one instance cancer the breast which proliferation was 
very active the tumor cells seemed have gone wild. Many 
them were very large and often multinucleated. Single and multi- 
ple mitoses were present great numbers. The centers some 
the large alveoli were hollowed out and filled with fluid which 
cells mitosis floated free. places the stroma between the 
alveolar masses was invaded and overwhelmed the tumor cells 
which were unusually large and showed many mitotic figures. 
Such places might suggest some the transformation car- 
cinoma into sarcoma. 

Another tumor, very recently received, bears more directly the 
question recently raised connection with the inoculable tumors 
rats and mice, the possibility the transformation car- 
cinoma into sarcoma. case one solid tumors both 
ovaries with metastases the omentum. Sections show places 
typical epithelial type growth; definite alveoli filled with cells 
and glands lined with cuboidal epithelium. other places 
the cells are spindle type and are arranged bundles which 
run all directions. These cells give rise fibroglia and colla- 
gen Among these cells are other large, pale cells with ex- 
centrically situated nuclei and with the cytoplasm transformed 
into pale homogeneous material. The tumor probably repre- 
sents embryoma with slight differentiation its cells, possibly 
the mesoblastic layer alone with the cells differentiating part like 
the mesothelium, part like the mesenchyma. 

The study certain epidermoid carcinomata, especially the 
tongue and lip, are interest connection with the question 
the possibility the disappearance and cure these tumors. Two 
cases particular show marked invasion many parts the 
tumor endothelial cells (Plate XLI, Fig. 1), many which 
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have become transformed into foreign body giant cells. They are 
attracted the cornified epithelial cells which they incorporate and 
gradually dissolve. The tumor cells these areas often disappear 
and there then remain large masses endothelial and giant cells. 
They, together with more less reaction the part the sur- 
rounding connective tissue, often present picture which resembles 
more less closely tuberculous tissue even giant cell sarcoma. 

The tumors arising from endothelial cells have proved interest- 
ing from the fact that these cells possess negative rather than 
positive characteristics, and yet they have some distinguishing feat- 
ures their own. endothelial cells understand those cells 
mesenchymatous origin which line the blood and lymph vessels, 
the inner surface the dura and outer surface the pia. They 
are flat cells with oval nuclei, moderate amount cytoplasm, and 
intercellular substance; other words they are not highly dif- 
ferentiated structurally and have little characterize them. For 
this very reason, however, the cells stand out marked contrast 
strongly characterized cells, such the fibroblasts and the 
smooth muscle cells. 

Three groups tumors arising from endothelial cells are recog- 
nized, (1) blood vessel, (2) lymph vessel, and (3) dural endo- 
theliomata. Under these terms include the angiomata because 
the endothelial cell the only essential cell ali these tumors, and 
there reason for making artificial division and consider- 
ing separately the slow-growing ones which definite vessels are 
formed (the angiomata), and those which the cells grow rapidly 
and sometimes solid masses (the endotheliomata). Such sepa- 
ration tends only complicate and confuse the subject. 

Tumors arising from blood-vessel endothelium, the hemangio- 
endotheliomata, are fairly common occurrence, especially the 
capillary type, and some them show active growth and ex- 
tension. Their characteristic manner invading fat tissue, their 
frequent extension into muscle tissue, and the way which they 
surround the sweat glands are well known. certain other 
interesting features that wish call attention here. 

the capillary angiomata the endothelial cells often line the ves- 
sels two four layers thick and mitosis may occur the cells 
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even the outer layers. This proliferation causes narrowing 
the lumen the vessel and sometimes complete occlusion. this 
way concentrically arranged masses whirls endothelial cells 
are formed. These clumps cells are then slowly invaded 
collagen fibrils from the surrounding connective tissue and gradu- 
ally transformed compression into flattened elongated cells which 
resemble fibroblasts, but they produce fibroglia other kind 
somewhat analogous condition seen acute des- 
quamative glomerulonephritis where the crescents epithelial cells 
are invaded connective tissue cells and fibrils and gradually re- 
placed them. This proliferation endothelial cells and occlu- 
sion the lumen was particularly well shown hemangioma 
the eyelid which extended the orbit and invaded the eyeball. 
For opportunity study this case indebted Dr. 
Verhoeff, the Massachusetts Charitable Eye and Ear Infirmary. 
this tumor the vessels are larger size than usual, though 
distinctly the capillary type. They have invaded many the 
nerves, destroying some them partially, others completely. 
Numerous mitotic figures (Plate XLIII, Fig. prove that the en- 
dothelial cells are proliferating rapidly. many places the en- 
dothelial cells are two four layers thick around the lumen, which 
may much narrowed even occluded. other vessels masses 
endothelial cells project into the lumen (Plate XLIII, Fig. 2). 
Collagen fibrils may seen gradually extending from outside 
the vessel and forming backing support for the endothelial cells. 
this way concentric perithelial arrangement cells pre- 
sented, but the growth entirely from the endothelium within, not 
from theoretical perithelium outside. 

second hemangioma forming several discrete nodules the 
lower half leg and clinically painful that was supposed 
involve the nerves, the growth slowly returned the same nodular 
form and was removed second time four years after the first 
operation. The nodules consist masses blood vessels (Plate 
XLIV, Fig. with walls composed endothelial cells four eight 
layers thick. The lumina are all small. places the vessels are 
packed closely together that the separate vessels are miade out 
with difficulty. There very slight reaction the part the 
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surrounding connective tissue and little extension collagen 
fibrils between the endothelial cells. This tumor interesting 
for three reasons, the thick walls composed endothelial cells 
already mentioned, the fact that few places the cells the 
outer surface the vessels are extending into the surrounding fat 
and connective tissue, and finally because places the new formed 
vessels are growing and extending inside arteries (Plate XLIV, 
Fig. and veins. the latter causes marked dilatation the 
vessel wall. 

Apparently closely related this tumor group three small 
new-growths, two which occurred the bend the elbow and 
were exceedingly painful pressure. far can made out 
they are slow-growing hemangiomata which the endothelial cells 
have extended outside the walls the vessels and have invaded 
the surrounding tissue greater extent than the case just 
mentioned. 

Another case studied consisted the original nodular growth 
the back youth sixteen and three recurrent nodular 
masses. Each time routine examination diagnosis spindle 
cell sarcoma was made. Most the tumor tissue (Plate XLII, 
Fig. presents that type growth. places, however, all the 
nodules show careful microscopic examination appearances 
which arouse attention. These consist large and small con- 
centrically arranged clumps cells (Plate XLII, Fig. and also 
few places irregular branching masses cells (Plate XLII, 
Fig. 2). The solution, regard the nature the nodular 
masses and regard the source the recurrences, lies the 
fat tissue surrounding the nodules. This being invaded many 
places capillary blood vessels (Plate XLIII, Fig. with promi- 
nent endothelial cells which mitosis frequent. all the larger 
tumor masses, from outside pressure from internal prolifera- 
tion the lumina many the vessels have become occluded: 
consequence the circulation the blood was interfered with, and 
vessels were longer formed. Instead, the proliferating endo- 
thelial cells have formed clumps whirls and irregularly branch- 
ing and connecting masses cells. These collections cells have 
been for the most part gradually invaded collagen fibrils and 
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transformed into flattened, elongated cells. There reason 
assume that the endothelial cells take new properties and pro- 
duce the fibrils. The endothelial cell definite entity with char- 
acteristics its own and retains them under great variety 
conditions. this class tumors the collagen fibrils are always 
most abundant around the blood vessels where connective tissue cells 
are present, and from there spread out diminishing numbers 
among the surrounding endothelial cells. 

Two cavernous angiomata, both congenital and both increasing 
size and spreading since birth, throw light some points 
connected with the difficult subject endotheliomata. both 
cases the tissue was dropped instantly the time operation into 
Zenker’s fluid and was not sectioned until the blood the vessels 
was coagulated. The first tumor occurred the form ten 
separate projecting nodules the shoulder eight-year-old 
girl. The nodules varied from one four centimeters diameter. 
Microscopically they consist thin membranes connective tissue 
covered with flat endothelial cells (Plate XLIV, Fig. 2). places 
the membranes are packed closely together: other places they 
are widely separated that cavities considerable size are formed. 
several places the arteries and around the tumor are filled 
with these same membranous folds connective tissue covered 
with endothelium. The veins (Plate XLV, Fig. are much more 
extensively invaded and often greatly dilated. Indeed the presence 
narrow bands smooth muscle cells the edge many the 
larger masses tumor suggest strongly that they too were orig- 
inally within vessels but have broken through the walls places. 

This tumor shows three other points interest: (1) few 
small collections endothelial cells concentrically arranged, appar- 
ently where vessel lumen has been obliterated growth 
endothelial cells. (2) occasional starting point one the 
membranous folds: outgrowth from vessel wall collec- 
tion endothelial cells cuboidal form with little connective 
tissue support them. (3) Numerous oval and spherical, more 
less completely organized thrombi, with small pedicle 
connect them with the wall. The thrombi consist almost entirely 
fibroblasts (Plate XLV, Figs. and 3); few them 
occasional small blood vessel can seen. 
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The second case was much more extensive and involved the right 
hand, arm, and shoulder girl (Plate XLVI, Fig. sixteen. 
Only three small nodules were removed, but them the same 
growth within arteries and veins (Plate XLVI, Fig. 2), although 
less degree, was found. 

This growth endotheliomata within arteries and veins, with 
dilatation the latter, throws light the method extension 
these tumors and should prove value clinically. has been 
observed before, far aware, only case rapidly 
growing endothelioma. 

Lymphangioendotheliomata are rare and their diagnosis 
usually not positive and convincing the case the blood 
vessel tumors where the contents the vessels aid great deal. 
therefore, report two cases with some hesitancy. The first, 
rounded mass three centimeters diameter was found subserous 
cornu uterus removed for submucous leiomyoma. consists 
microscopically spaces lined with flat cells the endothelial type 
and also irregular collections and rows cells more cuboidal 
form, which often contain one three large vacuoles (Plate 
XLVI, Fig. 3). These vacuoles seem combine form lumina 
around which the cells arrange themselves and flatten out the 
vessels dilate. All stages between the solid masses cells and 
the thin-walled vessel are present. This tumor has extensively 
invaded the muscle wall the uterus. 

The second case occurred the left lumbar region beneath the 
muscles, but not connected with the kidney. shows similar 
condition, large dilated spaces lined with very low endothelial-like 
cells, and more cellular areas which the cells are more less 
spherical and often vacuolated. mitoses were found either 
case, indicating slow growth. The cavities contain thin, serum- 
like fluid which are few lymphocytes. 

Although the dural endotheliomata not form vessels they 
have certain characteristics common with the other endothelio- 
mata. The cells grow masses and form irregular whirls (Plate 
XLVII, Fig. composed flat cells closely packed together. 
those tumors which are growing rapidly intercellular fibrils are 
found between the endothelial cells. They occur only connec- 
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tion with the connective tissue cells around the blood vessels which 
run irregularly through the tumor-mass and form stroma which 
nourishes and supports it. the more slowly growing tumors 
(Plate XLVII, Figs. and small amount connective tissue, 
usually the form reticulum collagen fibrils, extends 
between the layers endothelial cells and forms support 
for them. unquestionably derived from the connective tissue 
cells around the blood vessels. 

have not touched all classes tumors this brief report, 
but have made evident, think, what striving at. 

determine more exactly than has been done heretofore 
how each kind normal cell characterized that can 
definitely distinguished from all other cells, and then apply this 
knowledge the study tumors. 

determine the essential cell each kind simple tumor 
and name the tumor accordingly. 

away, far possible, with all names tumors 
which accidental and secondary features are put first and the 
true nature the tumor lost sight of, such the names 
round, spindle, and mixed cell sarcoma, perithelial angiosarcoma, 
psammoma, fibroendothelioma, etc. 

the lantern slide exhibit which follows, indebted Dr. 
Wolbach for the photomicrographs sections and Miss 
Etta Piotti for the drawings. 

The following illustrations represent selection forty-three 
out the one hundred shown the lecture: 


EXPLANATION PLATES. 
XXXIV. 


and are from fibrosarcoma and show fibroglia and collagen fibrils. 
The cells are seen flatwise Fig. sidewise Fig. and crosswise Fig. 


PLATE XXXV. 
Fics. and are from fibrosarcoma containing many multinucleated 
cells. 
Fic. shows multiple mitosis. 
Fic. multinucleated cell with numerous centrosomes. 


Fic. coarse fibroglia fibril running over the surface multinucleated 
cell. 
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XXXVI. 


Fic. edematous leiomyoma showing what seem coarse myoglia 
fibrils. 

Fic. cross section from the same case and shows that the coarse fibrils 
are due fusion fine fibrils. 

Fic. shows mitotic figure and coarse myoglia fibrils malignant 
leiomyoma. 

XXXVII. 

Fic. section malignant leiomyoma. 

Fic. shows spindle-shaped cells another malignant leiomyoma. 

Fic. shows the spherical shape cells other portions the same 
malignant leiomyoma. 

XXXVIII. 

Fics. and are from the case glioma over the coccyx. 

Fic. shows the alveolar arrangement. 

Fic. Early invasion inguinal lymph node. 

Fic. mitotic figure neuroglia cell within alveolus. The bending 
the neuroglia fibrils artefact due the action the knife cutting 
the paraffin sections. 

PLATE XXXIX. 


Fics. and are from the case glioma the lumbar cord with ex- 
tension the pia along the cord and over the brain. 

Fic. shows the tumor surrounding the upper dorsal cord. 

Fic. shows the extension over the surface the cerebellum. 

Fic. shows the histological structure the tumor. 


Fic. shows the epithelial fibrils within alveolus epithelial cells 
cancer the breast. 
Fics. and show the fibroglia fibrils the stroma the same case 
longitudinal and cross section. 
PLATE 


Fic. shows large group endothelial cells ingesting the cornified cells 
epidermoid carcinoma. Many the endothelial cells are multinucleated 
(foreign body giant cells). 

Fics. and Low and high power views chorionepithelioma the 
uterus. 

XLII. 


Fics. and are from hemangioendothelioma the back youth 
sixteen. 

Fig. the cells have the appearance and arrangement spindle cell 
sarcoma. 

Fic. shows irregular clumps endothelial cells, and Fig. large whirl 
endothelial cells. 

Fic. From the hemangioma the back youth sixteen. The 
figure shows the type capillary vessels invading the fat tissue outside 
the tumor nodules. 
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and are from the hemangioma the eyelid invading the orbit. 

Fic. shows masses endothelial cells extending into the lumen. 

Fic, shows mitosis endothelial cell and almost complete occlusion 
vessel proliferation the endothelial cells lining it. 


XLIV. 

Fic. Hemangioendothelioma the leg and ankle; the figure shows the 
thick-walled vessels running every direction. The endothelial cells the 
walls are several layers thick and the lumina are exceedingly small. 

Fic. from the same case and shows the growth extending within small 
artery. 

Fic. from the cavernous hemangioma the shoulder and shows the 
characteristic type growth. 


XLV. 
Fic. from the cavernous hemangioma the shoulder and shows the 
tumor growing within and dilating vein. 
Fics. and are from the same case and show low and high power views 
organized thrombus consisting entirely fibroblasts. 


XLVI. 
Fic. Photograph clinical case cavernous hemangioma the hand 
and arm. 
Fic. Cross section small vein from the same case showing the tumor 
growing within the lumen the vessel. 
Fic. lymphangioendothelioma the uterus showing the hollowed-out 
cytoplasm some the cells and the flattened cells lining the larger spaces. 


XLVII. 


Fic. cellular, rapidly growing dural endothelioma. The only collagen 
fibrils are the small amount connective tissue accompanying the blood 
vessels which run between the masses whirls endothelial cells. 

Fics. and are from slow growing dural endothelioma and show the 
reticulum collagen fibrils which has extended between the endothelial cells. 
Fig. the cells are seen flatwise and Fig. sidewise. 


FURTHER STUDIES THE OPHTHALMO-TUBER- 
CULIN REACTION 


EUGENE McCAMPBELL, 


Associate Professor Bacteriology, Ohio State University, 
COLLABORATION WITH 
DAVID WHITE, 


Dean the College Veterinary Medicine, Ohio State University. 


Report Cattle Used First Series Experiments (7).—In 
our previous experiments the cattle used were divided into three 
groups. Class contained five animals which appeared the 
best condition with the exception No. 2A, which was beginning 
show the clinical signs tuberculosis. These animals were tested 
with tuberculin the ordinary subcutaneous method eight months 
before the ophthalmo-tuberculin test was applied. was stated 
that all these animals gave most pronounced ophthalmo-reaction 
when first tested. Class containing five animals, was secured 
from herd thirty-four cattle, twenty-seven which reacted 
the usual subcutaneous tuberculin test. This test was applied only 
one month previous the application the ophthalmic test. 
all these animals, stated our previous paper, ophthalmo- 
reaction was observed, but very mild form. made the 
tentative statement that the recent subcutaneous tuberculin test 
might possibly have inhibited the subsequent ocular reactions 
Class but also stated that since the animals showed themselves 
clinically the advanced stages tuberculosis the generaliza- 
tion the tubercular toxins the body might possibly inhibit the 
ophthalmo-tuberculin reaction does occasionally the usual sub- 
cutaneous test and, consequently, produce only slight reaction. 
From our later experiments are inclined believe that the ordi- 
nary subcutaneous tuberculin does inhibit the eye reaction cer- 

for publication May 22, 1908. 
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tain percentage cases (50 per cent.) which are instilled the first 
time. inclined believe also that the more generalized 
advanced the tubercular process is, the longer the eye will 
state anaphalaxis the tuberculin. may also stated here 
that important differentiate between the natural and induced 
hypersusceptibility the conjunctiva. While the ocular reaction 
may readily induced several times, will not pronounced 
unless the conjunctiva has become artificially hypersensitized 
spaced instillations. Further experiments were made Class 
and will referred later. Necropsies were held Class 
soon after our first experiments were made. (See Necropsy Re- 
port, Class B.) will seen referring the accompanying 
report the necropsies that all the animals were affected with 
advanced tuberculosis. our previous report called attention 
the finding Bacillus tuberculosis the feeces No. 2B. 
were able demonstrate again the bacteria the edges the 
typical tubercular ulcers found the large intestines this animal. 

Class containing twenty animals, was used control. With 
the exception No. 2C, all had been repeatedly tested with tuber- 
culin the usual method, the last time being six months befcre the 
ophthalmo-tuberculin test was applied. was stated that No. 
gave very slight reaction the ocular test. being subse- 
quently tested with tuberculin the usual subcutaneous method 
No. reacted, and being necropsied showed tubercular lesions. 
(See Necropsy Report.) However, two other cattle among these 
controls, Nos. and 10C, which did not react the first oph- 
thalmic test, being subsequently tested with tuberculin the 
usual subcutaneous method reacted this test, well later 
the ophthalmic test. necropsy quite extensive tubercular lesions 
were observed. Undoubtedly these cattle were tubercular when the 
first ophthalmic test was applied. can offer explanation 
except that the conjunctiva these cattle was not sufficiently ana- 
phalactic was antianaphalactic tuberculin for some unknown 
reason, what more probable, that these beginning tests our 
inaccuracy observation was responsible for not seeing slight 
reaction occurred. Both antianaphalaxis immu- 
nity and very slight reactions the conjunctiva have been observed 
during our recent experiments. 
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Used Recent cattle Class and 
Class and addition new group tubercular cattle which 
have designated Class have been used. the purpose 
control have used another group twenty-six non-reacting cat- 
tle (temperature test), Class Classes and were last tested 
with tuberculin the usual method January, 1908. 


Class D—Tubercular. 


Grade Shorthorn. Grade Shorthorn. 
Red Polled. Polled Angus. 
Jersey (heifer). 12. Galloway (steer). 
Holstein (heifer). 13. Polled Angus. 
Holstein. 14. Shorthorn (steer). 
Holstein. 15. Holstein. 
Holstein (heifer). 
Class E—Non-Tubercular (Control). 
Red Polled. 14. Jersey. 
Red Polled. 15. Guernsey. 
Red Polled. 16. Guernsey. 
Red Polled. 17. Shorthorn. 
Grade Shorthorn. 18. Grade Shorthorn. 
Shorthorn. 19. Grade Jersey. 
Devon. 20. Polled Angus. 
Holstein. 21. Shorthorn. 
Holstein. 22. Grade Jersey. 
Grade Red Polled. 23. Short horn. 
11. Red Polled. 24. Jersey. 
12. Red Polled. 25. Guernsey. 
13. Jersey. 26. Holstein. 


Description have used our recent inves- 
tigations, did our first work, the tuberculin supplied 
the Bureau Animal Industry, United States Department Agri- 
culture. This tuberculin quite stable and well suited for com- 
parative tests. The glycerine present aids the absorption the 
tuberculous material. The tuberculin was used full strength the 
majority cases. were able, however, elicit more pro- 
nounced reaction some few cases with this tuberculin concen- 
trated one tenth when the first instillation only gave slight 
reaction. The glycerine preservative agents were not responsible 
for the reaction. cattle showed necropsy few small 
tubercular lesions. 
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our first work instilled 0.25 cubic centimeter into the con- 
junctival sac. have since found that smaller amount tuber- 
culin serves equally well. has been our practice these later 
investigations use about one tenth cubic centimeter. Using 
this amount there less chance expulsion, and slightly 
manipulating the lids the tuberculin becomes well distributed before 
lacrimation can become excessive. was found advantageous 
draw the lower lid down and instill the tuberculin the inferior 
portion the bulbar conjunctiva. Before making the instillation 
tuberculin into the eye its condition was carefully compared with 
that the opposite eye. 

Reaction.—We have found that the ophthalmo-reaction varies 
greatly different cattle. The reaction described our previous 
communication (7) typical the rather severe form (see fig- 
ures). Milder reactions often occur. Calmette (4) describes the 
reaction man slight and swelling the caruncle 
and conjunctiva, especially region the inner canthus. The 
reactions have been variously separated according different 
writers. For example, Aubaret and Magne (2) and Aubaret 
and Laford (1) have separated the reactions into four divisions 
follows: (a) mild form; (b) moderately severe form; (c) in- 
tense form; and (d) very intense form. cattle have divided 
the reactions observed into three divisions: (a) slight; (b) marked; 
(c) very marked. recording the tests have used modifica- 
tion the scheme suggested Comby (5) and Baldwin (3): 

(N) Negative difference observed eyes. 

(D) Doubtful Slight redness conjunctiva. 

Slight engorgement palpebral conjunctiva with exudation. 
engorgement whole conjunctiva, photophobia, lacrymo- 


sis and exudation. 


marked reaction. 


Reactions varying intensity were observed all tubercular 
animals used this group experiments. Since our first work 
this subject have been able distinguish some cases 
very mild form the reaction which characterized only 
engorgement ocular vessels and exudation (+). have 
found also that the reaction reaches maximum from ten 
twelve hours after the tuberculin instilled. 
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REACTION CHART. 


Killed before test was administered. 
Reinstilled—first series. 
Test not tried. 


The tuberculin reaction, matter how the tuberculin may 
administered (ophthalmic, cutaneous, subdivided cuti- and dermo- 
reaction, and subcutaneous) due the increased sensitiveness 
the tissues the tuberculous individual over the normal non- 
tubercular. The hypersensitiveness has been termed anaphylaxis. 

pointed out previously, has been known for some time that 
local reactions can produced infected individuals when the 
toxin from the organism causing the infection introduced into 
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the body. Von Pirquet (9) exhaustively studied the phenomenon 
the case revaccination for smallpox and called particular atten- 
tion its significance. the case tuberculin injections has 
frequently been noted that tubercular individuals there was 
marked and swelling the focus inoculation even 
where the injection was made with the strictest aseptic precautions. 
(Epstein [1891], Escherich, Spengler, 
The condition hypersensitiveness which present tubercular 
individuals indication incomplete resistance the part 
the tissue cells the body. This resistance does not produce 
complete immunity. When tuberculin injected into infected 
individual, the focus the infection specific resistance mani- 
fested and characterized and local leucocytosis. 
Depending upon the extent the tubercular process the body 
and the amount absorption tubercular products, all the body 
cells become hypersensitive varying degrees. The conjunctiva 
very delicate membrane, and very easily affected irritants. 
other words the cells which compose are normally extremely 
hypersensitive. tubercular individual the conjunctival cells are 
particularly sensitive tuberculin tuberculous material. 
have here, all cells the body, condition hypersensitive- 
ness (anaphylaxis) and resistance combined. Von Pirquet has ap- 
plied the term the condition acquired immunity 
associated with anaphylaxis. result when tuberculin in- 
stilled into the eye there attempt the part the conjunctiva 
ward off the tubercular material. Consequently, there 
marked local and leucocytosis, with exudation some 
cases. The intensity the reaction will, before stated, 
upon the extent the tubercular processes the body. our 
investigations determined that the local reaction directly pro- 
portional the extent the tubercular lesions (compare Necropsy 
Report and Reaction Chart). 

Undoubtedly the proteids derived from the tubercle bacillus are 
responsible for the reaction. Tuberculin probably related the 
nucleo-proteids, shown the fact that destroyed the 
tryptic enzyme, and the slowness with which acted upon 
pepsin. would expected, the washed proteid material from 
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ground-up bacteria tuberculosis produces the local ocular reac- 
tion. has been suggested that perhaps the beef proteids the 
glycerine bouillon which the bacteria were grown might influence 
the reaction. Our investigation demonstrates satisfactorily that 
this not the case. 

The instillation full-strength tuberculin into the eye produced 
serious results the cattle used our experiments. 

Statement Results Last Series Ophthalmic 
will noted that the ophthalmic reaction occurred 
varying degrees all the tubercular cattle Class (see Reaction 
Chart). The reaction was most marked those animals which 
showed necropsy the most tuberculosis. This is, course, dif- 
ferent from the temperature findings the usual subcutaneous 
tuberculin test which usually most marked those animals show- 
ing the least tuberculosis. Furthermore, will noted that 
the majority animals Class and also Class which had 
been used our first work, the reaction became more intense with 
subsequent instillations tuberculin given intervals over two 
weeks, indicating marked hypersensitiveness the cells the 
conjunctiva tuberculin. one case (No. 3D), when the four 
instillations were made intervals three days, the ophthalmic 
reaction did not appear after the last two instillations, indicating 
local immunity (antianaphylaxis). were unable try the 
above experiment any other cases. This animal showed 
necropsy tuberculosis both lungs and the bronchial and media- 
stinal glands. 

The Necropsy Report shows tuberculosis the mediastinal lymph 
the most frequent locus lesion. 

have found certain percentage tuberculous animals, 
when subcutaneous injection two cubic centimeters tuber- 
culin given the same time that the eye instilled, that 
the ophthalmo-reaction much more severe. our first work 
were inclined believe that recent tuberculin injection inhibited 
slightly the ocular reaction. find this true only about 
fifty per cent. the cases tested. 

have never observed cattle the delayed reaction which has 
been reported man Montagon (8) and others. did not 
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find the opposite eye the one instilled hypersensitive, has been 
reported human subjects. 

Class (controls), which were last tested with tuberculin 
the usual method eight weeks before, one animal, No. 4E, twice 
showed typical ophthalmic reaction This animal showed 
clinical signs tuberculosis; had been repeatedly tested 
the usual subcutaneous method, and gave reaction. This animal 
had previously received two instillations tuberculin the eye, 
and had failed react. believe that this reaction was case 
artificially induced local anaphylaxis. were able one case 
induce purposely this local anaphylaxis tuberculin spaced 
instillations tuberculin. 

Result Ophthalmo-tuberculin Test dams 
(Nos. 2A, and 5A) these calves had repeatedly reacted 
the usual tuberculin test and several times the ophthalmo-tuber- 
culin test. Necropsy showed the animals have generalized tuber- 
culosis (see Necropsy Report). The ophthalmic test was tried 
these calves determine any conjunctival hypersensitiveness had 
been acquired instillation tuberculin the eye 
failed elicit any reaction whatever. Two subsequent instillations 
likewise produced effect. The calves evidently were not 
state anaphylaxis tuberculin. has been noted guinea- 
pigs that the sensitizing substances can transmitted the foetus 
utero, and after birth the offspring give reaction. possible 
that the calves were antianaphylactic partially immune tuber- 
culin and tuberculosis. Subsequent experiments will made with 
these animals. 

may here stated passing that No. 14D (shorthorn steer, 
one year old) was also the offspring No. steer the 
first test made eight months after birth showed slight reaction 
(+). Later the animal gave pronounced reaction 
Necropsy this animal showed tubercular lesions both lungs, 
the bronchial, mediastinal and inguinal glands, and the intestines. 
should also noted that No. had generalized tuberculosis 
with tubercular abscess the udder. No. 14D suckled No. 
for four months and was quite logical expect intestinal tuber- 
culosis this animal. 
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Reaction Ophthalmic, Cutaneous and Subcutaneous Tests 
Combined.—We were able apply this combined test only two 
cases. The eye was instilled and the subcutaneous and cutaneous 
tests were made rapidly possible the foregoing order. 
About two minutes were consumed applying these tests. these 
animals the temperature curve was characteristic, but not high. 
The cutaneous reaction appeared one the animals, which was 
one year old, about twenty-four hours and persisted for forty- 
eight hours. The reaction was characterized 
the skin the flank and later cedematous swelling. The oph- 
thalmic reaction appeared about eight hours and disappeared 
twenty-four hours. There was not much fibrinous exudate these 
cases. All three these reactions were much lowered their 
intensity. 

Ophthalmo-tuberculin Test Vaccinated cattle 
were used these experiments, six heifers and young bull, 
various breeds. These cattle had received intravenous injections 
one, one and half, and two cubic centimeters respectively 
emulsion human tubercle bacilli physiological sodium chloride 
solution. Guinea-pigs inoculated with the emulsion intraperitoneally 
died four weeks. second series guinea-pigs died five 
weeks. The cattle received three intravenous injections, six weeks 
apart. The method that used von Behring Germany, and 
modified Pearson this country. When the ophthalmic test was 
applied these vaccinated cattle was noted that three gave the 
first test conclusive reaction which was not very pronounced 
and four failed react. the second test after interval six 
weeks the three reacting cattle all showed ophthalmic reaction 
very low intensity (D). One heifer showed slightly more con- 
junctivitis than the others. animals failed react. the 
third test, six weeks later than the second, reactions were ob- 
served any the cattle. When again tested eight weeks, 
two the three reacting cattle responded the ophthalmic test. 
would seem that the time the first test, result vacci- 
nation, the three animals were state anaphylaxis and 
result the instillation the tuberculin into the eye there was 
developed condition antianaphylaxis local immunity. 
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are inclined believe that this condition partially acquired 
immunity result the ophthalmic test entirely local, for 
when these three cattle were subsequently tested with tuberculin, 
the usual subcutaneous method they gave temperature reactions. 
When first tested the usual subcutaneous test these three cattle 
gave typical tuberculin temperature reactions. When tested again 
six weeks, two showed atypical reaction and one failed re- 
act. animals failed react the usual subcutaneous test. 
Pearson explains this fact stating that the animals subsequent. 
vaccination are condition hypersusceptibility tuber- 
culin (anaphylactic). This hypersusceptibility present for vary- 
ing lengths time. requires, therefore, several injections 
tuberculin those animals which are still hypersensitive, use 
combine with this hypersensitive substance (anaphylactin). 

are not prepared state whether all these vaccinated animals 
are tubercular entirely immune tuberculosis. will investi- 
gate this matter necropsy soon possible. 

Cutaneous Reaction.—Our experiments with this reaction alone 
have been quite limited. Only five animals were used. The skin 
the flank was shaved and the tuberculin rubbed in. from 
twenty-four thirty-six hours slight followed 
cedematous swelling developed the locus inoculation two 
cases. Subcutaneous injection tuberculin the usual method 
into the other three animals preceding another cutaneous test failed 
elicit any cutaneous reaction. typical temperature reaction 
was given these cases. The cutaneous reaction very difficult 
observe dark-skinned cattle. 

are, obviously, not prepared state our views regard 
the efficiency the cutaneous test cattle the present time. 
distinction has been made some writers between two methods 
applying this test man which are not applicable animals. 
The term (cuti-reaction) applied the reaction following the 
rubbing tuberculin the shaved area the skin and the term 
(demo-reaction) for the reaction which follows the application 
tuberculin after the scarification the skin. Whenever the thick 
skin animal like shaved there is, large majority 
cases, some slight scarification, perhaps not easily visible. The 
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test, therefore, made the majority cases after scarification. 
Further study will given this test. 


CONCLUSIONS AND SUMMARY. 

Our conclusions differ few points from those our first 
work this subject. are able sum our observations 
this series experiments follows: 

The ophthalmo-tuberculin test limited value the diag- 
nosis tuberculosis cattle. some cases the reaction very 
slight others more pronounced congestion with 
profuse exudates are noted. Accuracy observation important. 
inclined rely primarily the results the first instilla- 
tion tuberculin. Second instillations few instances elicit re- 
action non-tubercular animals. 

the majority animals tested the reaction increased its 
intensity with each subsequent instillation tuberculin. This fact 
indicates the development local hypersusceptibility anaphy- 
laxis associated with partial immunity; von Pirquet calls this 
condition (9). 

healthy cattle, when spaced instillations tuberculin are made. 
evident, therefore, that the result the first instillation 
tuberculin should made the only basis diagnosis. Rosenau 
and Anderson (11) have recently called attention this point 
regard the human subject. 

When repeated instillations tuberculin are made the 
conjunctiva short intervals (twenty-four hours, etc.) local im- 
munity results (No. al.). the instillations are separated 
two weeks more anaphylaxis results. 

We, therefore, hold that tuberculin (0.1 cubic centimeter) 
carefully instilled into the conjunctival sac and careful com- 
parison the instilled eye with the opposite eye shows that 
reaction varying intensity results from ten twelve hours 
after the first instillation, tubercular lesion present. 

our first report (7) were inclined believe that sub- 
cutaneous tubercular injection given previous the ocular test 
would slightly inhibit it. have since become convinced that this 
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few and small. 
Lesions many and small. 


Necropsy 


Liver. 
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xxx Lesions large. 
Tubercle bacillus demonstrated. 
Both lungs. 
lesions demonstrated. 
Intestine—S small intestine; large intestine. 


true only limited extent, and that some cases the 
ophthalmo-reaction exaggerated subcutaneous injection 


tuberculin. 


The primary ophthalmo-tuberculin reaction direct propor- 
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tion the extent the tubercular processes the body. 


animal is. 


usual subcutaneous tuberculin test. 


The 
more extensive the tubercular processes, the more anaphylactic the 


This direct variance with the condition the 
(See Necropsy Report.) 
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are inclined believe that the ophthalmo-tuberculin test 


will reveal tuberculosis early state the usual subcutaneous 
test. 


The ophthalmo-reaction value determining whether 


vaccinated cattle are actively tubercular not, demonstrating 
any hypersusceptibility the offspring tubercular cattle. 


10. The cutaneous test from our brief series experiments does 


not seem accurate the ophthalmic test. This conclusion 
has been reached several investigators. 
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previous paper (1) the reaction the guinea-pig single 
and repeated doses horse serum, took the view that the violent 
reaction obtained second treatment which follows the first 
after considerable incubation period, was due the participa- 
tion the reaction specific reaction product anti-body de- 
veloped the animal during the interval. support this 
position, was shown that considerable quantity the defi- 
brinated blood guinea-pig which had been treated some weeks 
previously with mixture diphtheria toxin and antitoxic horse 
serum injected into the peritoneal cavity young, normal, 
untreated guinea-pig the latter becomes hypersensitive horse 
serum within twenty-four hours. These experiments were 
agreement with those reported Otto (2) when paper was 
being prepared for the press. Moreover, there seemed 
sharp distinction between this substance which may render the fresh 
animal hypersensitive within few hours, and the substance demon- 
strated Gay and Southard (3), which gives small quantity 
the blood serum actively sensitized guinea-pig the property 
transferring the hypersensitive condition animal 
incubation period two weeks allowed elapse. 
further support the view that specific anti-body developed 
was the fact first brought out Rosenau and Anderson (4), that 
the offspring treated female animal are 
was reasoned that its fundamentals the transmitted hypersensi- 
tiveness resembled the more carefully studied cases transmitted 
antitoxic immunity. The former seemed further have com- 
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mon with the latter, transient character, and limitation its 
effect the immediate offspring the treated mother. Recently 
have had the opportunity study more carefully the hypersensi- 
tiveness these young animals born treated mothers, and 
the results this study which wish chiefly report present. 
have also been able make some limited observations which have 
more practical bearing the question serum therapy. The 
brief report these will found the closing paragraphs 
this paper. 

The blood the young guinea-pig hypersensitive breeding 
was first subjected the same tests which had previously been 
applied that animals actively sensitized. Animals 225 
250 grams weight were chosen. They were bled, the blood defi- 
brinated and mixed. the decisive experiments enough animals 
were used one time give total quantity twenty cubic centi- 
meters defibrinated blood. This was once injected into the 
peritoneal cavity fresh guinea-pigs normal ancestry, weigh- 
ing from 230 250 grams. Two animals were used for each test: 
one was injected with fifteen cubic centimeters the blood, the 
other with from one five cubic centimeters. The animal re- 
ceiving the larger quantity was treated with horse serum the next 
day; that receiving the smaller amount after about twenty days. 
The test injection consisted each case two cubic centimeters 
horse serum given directly into the circulation the intracardiac 
method. experiments and the results obtained are described 
the following protocols: 


Experiment 1.—Guinea-pigs No. 7066, 7067, 7068 were born treated mother 
No. When weeks old the animals were bled. Pooled defibrinated blood, 
were injected into peritoneal cavity guinea-pig No. 7048 (normal, wt. 
240 grm.). After hours injected No. 7048 with c.c. serum Horse 106 
intracardiac method. Dead minutes. Symptoms: typical. Autopsy: lung 
and heart hemorrhages. 

Experiment No. 7074, 7075, 7076, born treated mother No. 
4875. When days old, bled (25-XI-07). Injection c.c. mixed defibrin- 
ated blood into peritoneal cavity normal guinea-pig No. After hours 
treated No. 7071 with c.c. serum Horse 106 (intracardiac). Slight but 
definite symptoms characteristic serum intoxication. 
cc. above defibrinated blood into peritoneal cavity normal guinea- 
pig No. 7087. 

14-XII-07. Treated No. 7087 with serum Horse 106 (intracardiac). 
symptoms. 
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Experiment No. 8035, 8036, weeks old, born 
treated mother No. 4877, and guinea-pig No. 7008, weeks old, born treated 
mother No. 4876, were bled. Blood was defibrinated and mixed. Injected 
c.c. mixed defibrinated blood into peritoneal cavity normal guinea-pig No. 
8003 and c.c. into peritoneal cavity normal guinea-pig No. 8031. 

Treated guinea-pig No. 8003 received c.c. serum Horse 
(intracardiac). The animal was very sick from five minutes one hour. Re- 
covered. Autopsy shows hemorrhage lungs and 
erosion stomach. 

Treated guinea-pig No. 8031 received c.c. serum Horse 
(intracardiac). symptoms whatever. 

Experiment No. 8093, 8104, born treated mother No. 4868, 
months No. 8096, 8105, born treated mother No. 4865, 
months old. Guinea-pig No. 8061, born treated mother No. 4789, months 
old. 

Above animals were bled; blood was defibrinated and 
jected once into two young normal guinea-pigs follows: No. 8150 received 
intra-peritoneally. No. 8151 received c.c. intra-peritoneally and c.c. 
sub-cututaneously. 


Treated No. 8150 received c.c. serum Horse 113 (intra- 
cardiac). Slight, but definite symptoms. 

Treated No. 8151 received c.c. serum Horse 113 (intra- 
cardiac). symptoms whatever. 

shown that the blood young animals hypersensitive 
breeding has the property rendering normal animal hyper- 
sensitive the quantity blood transferred large, and the 
test injection made within short time. Thirty-six hours was 
the longest interval allowed. The degree hypersensitiveness 
developed seemed somewhat less for equivalent amounts blood 
transferred than that the cases reported earlier paper, 
where the animals sensitized directly treatment were used 
the source the blood. Experiment however, the test in- 
jection killed few minutes, showing that the immediate sensi- 
tiveness developed may under favorable conditions roughly equal 
the two cases. interest that this most intense reaction 
was developed when using blood from very young animals. 

The tests after incubation period have been entirely and uni- 
formly negative. Experiment the test this point was made 
very severe. While the animal treated after thirty-six hours gave 
definite reaction, the one treated after the incubation period gave 
reaction whatever, although the amount defibrinated blood 
used sensitize was larger the latter instance. These experi- 
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ments are direct contrast those performed Gay and South- 
ard (3), and later myself, which was determined that while, 
have said, with large amount the blood animals 
actively sensitized was possible transfer the hypersensitive 
condition within few hours, was much easier accomplish this 
using small amount, one tenth one and half cubic centi- 
meters, and allowing period two weeks elapse before the 
test injection was made. Somewhat differently stated, the facts 
seem that the blood young guinea-pigs hypersensitive 
reason their breeding, there substance which renders the 
few hours. the same blood the anaphylactin Gay and South- 
ard, which has the property rendering the animal into which 
injected hypersusceptible after incubation period, cannot 
demonstrated. 

Very important estimate the nature the transmitted 
hypersensitiveness the question: permanent transi- 
tory condition? earlier paper gave report results which 
seemed show that was transient. Tested the subcutaneous 
method when several weeks old, only about fifty per cent. the 
animals gave reaction. seems best assume that all the 
young bred hypersensitive mother acquire measure her 
abnormal condition, and that the observed differences reaction 
are due quantitative differences the degree transmission 
influenced the rate loss the sensitivity. The material has 
not far been available for complete determination the amount 
variation which there may the initial intensity the trans- 
mitted reaction. the probable assumption that any such varia- 
tions are dominated, the experiments far done, the rate 
loss the abnormal condition, have been able make few 
observations which more definitely fix the duration the latter. 
two animals the same litter, one tested with two cubic centi- 
meters horse serum (intracardiac), when two and half months 
old, died two minutes; the other subjected the same test when 
four months old showed symptoms. Another animal bred 
another mother tested the same way when four months old gave 
reaction. This evidence, though small amount, consistent 
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with the view that the acquired hypersensitiveness lost within the 
first few months the animal’s life. especial value that 
the test severe can well made. 

the conditions the immediate offspring treated mothers 
were identical, except degree with those the mother, might 
expected that favorable instances the grandchildren would 
found abnormal. the earlier records the laboratory there 
were found notes several cases which horse serum had been 
given subcutaneously the grandchildren treated mothers, the 
offspring having been untreated. These animals had 
never given any reaction, but was felt that the tests were not 
perfectly satisfactory, that the earliest litters the mothers 
question had not been used. repeated the experiments, using the 
first offspring the untreated mother early age, but got 
reaction. this basis, felt justified using the argument that 
transmitted hypersensitiveness did not occur beyond the first gen- 
eration. Since becoming familiar with the great delicacy the 
reaction when the test injection made directly into the circula- 
tion, has seemed worth while reexamine this question. Eight 
guinea-pigs born five different untreated mothers, descendants 
five treated grandmothers, were tested. Together with these were 
used five control animals from source which made certain that 
none the ancestors for several generations could have been 
treated any way with horse serum. The animals were used 
weights varying between 175 grams and 250 grams. least 
severe test applied was the injection two cubic centimeters 
horse serum the intracardiac method. several instances, addi- 
tional serum was administered within few minutes into the perito- 
neal cavity, subcutaneous tissue, both. much ten cubic 
centimeters were given several instances over and above the in- 
tracirculatory dose. The result was conclusive showing that 
there hypersensitiveness transmitted beyond the immediate 
offspring. 

These experiments have also been instructive showing the 
limit which horse serurm can given normal guinea-pigs 
without producing symptoms serum poisoning. instance 
where the injection was limited two cubic centimeters into the 
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circulation were there symptoms produced.* When. however, this 
was followed five centimeters given into the peritoneal cavity 
each case there resulted very slight reaction more less char- 
acteristic the earliest stage the hypersensitive reaction. For 
half hour after this maximum treatment the animals have shown 
short periods uneasiness, alternating with periods unusual 
quietness. They shiver somewhat, show twitching and slight in- 
voluntary convulsive movements the limbs diaphragm. 
Occasionally, they sneeze rub the ears and nose. These symp- 
toms pass away short time. several instances where they 
have been most definite, the animals have been killed after day 
two. Examination, except one case, has revealed lesion 
whatever. this case there were irregular subserous hemorrhages 
the peritoneal cavity, slight swelling one two mesenteric 
lymph nodes, with some hemorrhage into their sinuses, and few 
hemorrhages the lungs. These lesions are accord with those 
found the hypersensitive animal during the phase intoxica- 
tion. course, not too much stress should laid this single 
case. The experience with these young guinea-pigs treated with 
large doses serum is, would seem, most consistent with the 
view that horse serum not perfectly indifferent substance for 
this animal, but reality mild poison. The intoxication 
obtained the hypersensitive animal the light these re- 
sults not adventitious réaction, but exaggeration re- 
action which occurs when the normal animal treated with horse 
serum. 

may profitable discuss briefly the possible manner 
the hypersensitive reaction the guinea-pig horse serum from 
the point view the experiments with the animals abnormal 
breeding. before stated, have held the view that the 
sensitizing treatment causes reaction the part the animal, 
the course which anti-body developed excess. This 

*In the course these tests was found that when large amount 
serum this injected into the circulation, chloroform has been used 
preservative must exhausted before use. Otherwise, there instantly pro- 
duced profound general which may result death, although 


usually passes off few minutes. serum which has taste chloroform 
can used with safety. 
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anti-body meeting with the second injection very greatly acceler- 
ates reaction which one another stage injurious the 
cells the animal. holding this conception the mechanism 
the reaction anaphylaxis, neither alone nor original. 
The same idea was first expressed Perquet and Shick (5), 
and later Currie (6), explain the phenomena the serum 
disease human beings. They derived the idea from theoretical 
considerations, obviously under the influence current theories 
immunity reactions. (7) holds this view with regard 
the reaction the rabbit horse serum. Otto (2) expressed the 
same opinion the process the guinea-pig, and Richet (8) 
has recently indicated similar mechanism for the reaction the 
dog mytilo-congestin. The three latter observers brought 
bear experimental evidence for their opinion, that they showed 
that each instance was possible render fresh animal hyper- 
sensitive within twenty-four hours, treating with the blood 
blood serum hypersensitive animal. 

Nor can the following partial conclusion quoted from the paper 
Gay and Southard considered fundamentally inconsistent 
with this idea: The reaction intoxication would seem 
cellular one, dependent upon heightened power assimilation 
the part cells which have been subjected the anaphylactic sub- 
stance over definite period incubation.” But further than this, 
they hold that the sensitizing and toxic actions the horse serum 
are dependent two distinct substances. this assumption, the 
incubation period might occupied with the elimination the 
assimilable toxic portion, and its completion the sensitizing, non- 
toxic portion, the anaphylactin their terms, which eliminated 
but slowly, would isolated left uncovered. The serum the 
hypersensitive animal would then contain purified anaphylactin. 
Now, could perhaps argued that the purified sensitizing sub- 
stance could act efficiently developing given degree hyper- 
susceptibility shorter longer time, depending directly the 
quantity present. sensitizing animal with the blood 
hypersensitive animal according this view, when one-tenth 
cubic centimeter sensitizes two weeks, and fifteen cubic centi- 
meters twenty-four hours, the inference drawn not that 
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there are two distinct active substances the blood used, have 
supposed, but one substance, the anaphylactin, which acts quickly 
large amount, but continuously and, the end, effectively the 
smaller amount. not necessary present dwell the indi- 
cations found within the series experiments with the blood 
serum-treated animals that tended distinguish two active sub- 
stances. However plausible such interpretation outlined may 
appear for those animals actively sensitized, not all 
harmony with the experiments the blood the animals hyper- 
sensitive breeding. the sensitization normal animals with 
this blood were due the direct action anaphylactin, the animals 
tested after two weeks should have been found fully sensitive, 
and perhaps more so, than the animals tested twenty-four hours, 
thereabout. No. 8151 Experiment should have 
been more sensitive than its fellow, No. 8150. The reverse was 
true. 

the strength the presumably transitory character the 
hypersensitive condition the cases acquired hypersusceptibility, 
the limitation the condition the immediate offspring the 
treated mother, and especially because the impossibility dem- 
onstrating the sensitizing horse serum element the blood these 
animals while possible transfer the condition passively 
animal the use their blood, the conclusion that the 
acute reaciion the intoxicating injection due the participa- 
tion the reaction newly formed substance antibody would 
seem justifiable. those who have had the patience follow 
the experiments and argument thus far, will sufficiently obvi- 
ous that have reached such conclusion but have made one 
step toward the understanding most complex problem. 

closing, wish discuss very briefly some the more prac- 
tical questions that have arisen connection with the study the 
serum reaction the guinea-pig, other lower animals, and man. 
Influenced his work the reaction the guinea-pig, Besredka 
(9) has proposed that all antitoxic sera should tested the 
hypersensitive animal sure that they have unusual toxicity 
this reaction before they are marketed. the light propo- 
sition such practical importance, the following observation 
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interest. During the past winter, sample antitoxin was re- 
ferred back the laboratory for examination. 
injection about three cubic centimeters the serum had caused 
very severe the face, pharynx, and larynx, healthy 
adult male. The effect came within half hour after the injec- 
tion, lasted for some time, and its height, the symptoms were very 
alarming. The fact that this patient’s wife, who received injec- 
tion about nine cubic centimeters the same lot serum, 
experienced reaction, would almost sufficient indication that 
this untoward result was not due any unusual quality the 
serum. Tested the hypersensitive guinea-pig, this serum showed 
toxicity not materially different from the various normal sera 
which have used the course this work. One two-hundredth 
cubic centimeter caused severe symptoms with recovery, when 
injected directly into the circulation. One one-hundredth cubic 
centimeter probably certainly fatal dose normal serum under 
the conditions this test, that this lot serum could not have 
had toxicity twice the normal, supposing have been all 
above the average. 

During the past winter some experiments have been undertaken 
the reaction the rabbit horse serum. probable from 
the work Arthus, Nicolle, and others, that this animal reacts 
fundamentally the same way does the guinea-pig. Certain 
distinctions become apparent once, however. much more 
difficult render the rabbit hypersensitive such degree that the 
intravenous injection serum will kill the animal. The single 
treatment with mixture diphtheria toxin and antitoxin, which 
efficient rendering the guinea-pig hypersensitive, without 
any demonstrable effect the rabbit. While the underlying prin- 
ciples the reaction are probably the same the two animals, the 
factors each case are different-in their relative values that 
treatment which certainly fatal for the guinea-pig has appre- 
ciable effect the health the rabbit. attempting deter- 
mine whether given serum treatment not dangerous, evi- 
dently each species animal must separately considered. 
almost needless point out that the data accumulated since 1893 
the accidents incident the therapeutic use horse serum, its 
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uncomfortable and its great are much more 
value, guide for future practice, than conclusions drawn from 
complex experiments the laboratory animals. would 
most unfortunate presentation laboratory results anaphylaxis 
which should lend itself even temporary slight reaction 
against therapy which has thoroughly justified itself the 
case some diseases, and which offers such possibilities for the 
future the case others. 
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least thirty years ago chemical investigations made upon the 
blood persons suffering from seemed show that 
those forms the disease characterized the presence granular 
myelocytes peptone was formed the blood. 1903, 
pointed out that peptones were only formed the blood after had 
been shed, while Erben,? the same time, demonstrated that the 
leucocytes from the blood cases myelogenous con- 
tained ferment which was capable digesting fibrin. Digestion 
took place best the fibrin and cells were suspended alkaline 
fluid, though some evidence the proteolysis could seen when 
acid was used. That both the polymorphonuclear leucocytes and 
the neutrophilic granular myelocytes contain enzymes that are 
capable digesting blood serum 55° 60° gelatin 
36°C. has been amply demonstrated Jochmann and and 
Stern and These investigators have found repeatedly 
this enzymotic action the cells from the blood cases 
myelogenous but have failed demonstrate that the 
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lymphocytes either from cases lymphatic the lymph 
nodes from cases possess any such action. 

Eppenstein® was unable show any biological differences be- 
tween the large lymphocytes the blood from case acute 
lymphatic and the small lymphocytes from cases 
chronic lymphatic found two cases myelo- 
genous both which had very high leucocyte counts, 
that drop blood produced cupping the surface coagu- 
lated blood serum 55° Blood from case what terms 
lymphatic showing leucocyte count 8,600, per 
cent. which were mononuclears and per cent. polynuclears, 
gave digestion. The diagnosis second case was somewhat 
doubtful, for there was study the blood, but the lymph nodes 
were enlarged and contained large lymphocytes and there were 
nodules the spleen. The cells the bone marrow and the 
spleen contained proteolytic ferments, but the lymph glands were 
without enzymotic action. third case the leucocyte count was 
180,000. the white cells per cent. were non-granular cells 
half them small lymphocytes and the other half large, while all 
degrees transition between the two were observed. The blood 
from this case did not digest the blood serum. conclusions, 
that the large lymphocytes cases lymphatic leukeemia are with- 
out ferments and act, therefore, like the small lymphocytes, not 
seem entirely justified his experiments, for the first case 
there were probably not sufficient white cells the drop blood, 
otherwise one would expect see some evidence action from the 
polymorphonuclear leucocytes, which are known contain fer- 
ments and which were present approximately the same numbers 
the lymphocytes. The diagnosis the second case too un- 
certain enable one draw conclusions, while the third case was 
evidently not one the pure large cell type 
states that one case acute lymphatic the cells acted 
upon coagulated blood serum the same manner 
polymorphonuclear leucocytes, digesting the proteid when the reac- 
tion was alkaline neutral. 

Deutch. med. Woch., 1907, xxxiii, 1984. 


Folia haemat., 1908, 75. 
Deutsch. Arch. klin. Med., 1907, xci, 291. 
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Opie® has demonstrated the importance the reaction the 
fluid which the leucocytes are allowed act. has ob- 
served that the cells obtained from pleurisies produced experi- 
mentally dogs show two types digestion, corresponding 
the two varieties cells found the exudates. The enzymes 
derived from the polymorphonuclear leucocytes microphages act 
best alkaline neutral solution, whereas the other enzymes 
derived from the large phagocytic cells macrophages act almost 
exclusively acid reaction. neutral alkaline solutions 
Opie found that emulsions lymph glands from dogs, rich these 
large phagocytic cells, have practically proteolytic action, while 
dilute acid suspension the emulsions showed definite enzymotic 
activity. 

the presence fresh unheated blood serum, the leucocytes and 
large phagocytes are practically inactive, for the blood serum, 
has been demonstrated Opie,® Jochmann and 
and Wiens and contains anti-ferment which 
though injured when heated not entirely destroyed 
until the serum heated 75° for several 

view the discussion the origin the large lympho- 
cytes acute lymphatic leukzemia and their relationship the gran- 
ular myelocytes the one hand and the non-granular lymphocytes 
the other, seemed importance establish, possible, the 
position these cells biological basis. 

Since was necessary study the leucocytes the circulat- 
ing blood, method had devised for obtaining the white cells 
free possible from the admixture the red corpuscles. 
was, important free the white cells from the serum, 
account the property which the blood serum has inhibiting 
the enzymotic action the leucocytes. procure the lympho- 

Jour. Exper. Med., 1905, vii, 316; 1906, viii, 410; 1907, ix, 391 and 
Opie, Jour. Exper. Med., 1905, vii, 316; Opie and Barker, ibid., 1907, ix, 
207. 

cit. 

Miinch. med. Woch., 1907, liv, 3637; Deutch. Arch. klin. Med., 
1907, xci, 456. 


Deutsch. Arch. klin. Med., 1907, cxi, 212. 
and Miiller, Zent. inner. Med., 1907, xxviii, 945. 
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cytes great concentration possible the blood, drawn from 
the arm vein, was diluted with several times its volume 1.5 per 
cent. sodium citrate, the mixture centrifugalized and the upper buffy 
layer withdrawn. could determined microscopical exami- 
nation, this layer contained practically all the leucocytes. The mix- 
ture leucocytes and red blood cells was then washed three four 
times 0.85 per cent. sodium chloride suspended given quantity 
this solution and used for the experiments. few instances 
one per cent. ammonium oxalate was employed instead sodium 
citrate. the ammonium oxalate destroyed the red blood cells 
the leucocytes were obtained pure state the bottom the cen- 
trifuge tube. 

the first experiments only qualitative determinations the 
proteolytic action the leucocytes were made and for this purpose 
the method described Jochmann and Miiller was adopted. 
mixture horse serum and bouillon, which was approximately the 
same recommended for the preparation blood 
serum, was coagulated Petri dishes. Upon these plates were 
dropped equal quantities the suspension leucocytes and 
0.85 per cent. sodium chloride solution, 0.1 and 0.2 per cent. sodium 
carbonate and and 0.2 per cent. hydrochloric acid. One set 
plates was usually incubated 37° C., another set 
Jochmann and Miiller state that proteolysis much more active 
the latter temperature than 37° The presence proteo- 
lysis was estimated cupping and liquefaction that portion 
the blood serum covered the drop leucocytic suspension. 

this method could shown that the leucocytes the blood 
normal individuals contained definite enzymes, which acted 
neutral, akaline, and acid media and seemed digest best 55° 

XIV. Healthy individual. January 10, 1908. 

Twenty c.c. blood were withdrawn and put into per cent. ammo- 
nium oxalate. Centrifugalized sediment was washed three times 0.85 per 


cent. sodium chloride. Sediment consists exclusively leucocytes, principally 
the polymorphonuclear variety. 


Equal parts sed. per cent. sod. chloride 
Equal parts per cent. sod. carbonate 
Equal parts per cent. hydrochloric ac. 
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Uncertain cupping coagulated serum. 
Dehnite cupping coagulated serum. 

Deep cupping coagulated serum. 

The leucocytic sediments from cases which the leucocyte count showed 
marked increase the white cells acted much the same manner, except 
that digestion was often more marked. 

IV. December 15, 1907. Pneumonia. 

Twenty c.c. blood put into c.c. ammonium oxalate; 0.5 per cent. white 
sediment, consisting entirely leucocytes, was washed three times 0.85 per 
cent. sod. chloride and made c.c. with the same solution. 

0.1 sed. c.c. 0.85 per cent. sod. chloride 


Washed pus was found act exactly the same manner the 
leucocytes from the blood normal individuals and persons 
showing marked leucocytosis. was impossible obtain pus 


which was sterile, specimens were chosen which contained either 
pneumococci streptococci, organisms that have little pro- 
teolytic action. 

VII. Thick white pus contains pneumococci pure culture. 

Microscopical examination shows that the cells are almost excusively poly- 
morphonuclear leucocytes; very rarely mononuclear cell seen. 


Pus washed three times 0.85 per cent. sodium chloride, used without 
dilution. 


Equal parts pus 0.85 per cent. sod. chloride 


This simple method, which first adopted, gave very striking 
evidence the existence proteolytic activity the leucocytes, 
but afforded definite information which could compare the 
action obtained one experiment with that observed another. 
was therefore decided estimate accurately the amount diges- 
tion the method determining the nitrogen the uncoagulable 
proteid, suggested Opie. For this purpose, measured quanti- 
ties the leucocytic sediments were allowed act measured 
quantities heated blood serum neutral, alkaline and acid sus- 
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pensions. Horse serum human serum was diluted with three 
parts 0.85 per cent. sodium chloride and heated for half hour 
When the serum thus diluted, heating produces 
coagulum, but thin milky fluid which can readily measured 
pipette. Measured quantities the suspension cells 
tested were added cubic centimeters the heated serum 
flask with capacity 200 cubic centimeters and the total quantity 
made cubic centimeters the addition 0.85 sodium 
chloride, sodium carbonate acetic acid. The addition sodium 
carbonate and acetic acid was arranged that the resulting mix- 
ture would per cent. alkaline 0.2 per cent. acid. 

each flask one cubic centimeter toluol was then added. 
Finally the flasks were stopped with corks and placed the 
thermostat, usually for five days. control the suspension 
cells was boiled and treated the same manner 
ing for two three minutes was found destroy completely the 
proteolytic action the cells. 

Most these experiments were conducted 
the end five days, after the addition equal quantities 
per cent. magnesium sulphate, the contents the flasks were boiled, 
acidified with dilute acetic acid, boiled again, neutralized and filtered 
directly into Kjeldahl flasks. The small flasks were washed several 
times, the washings poured onto the filter and the coagulum the 
filter finally washed again. The nitrogen the filtrate was deter- 
mined the Kjeldahl method, the quantity nitrogen uncoag- 
ulable form representing the amount proteid digested. The 
figures the tables represent the number cubic centimeters 
hydrochloric acid neutralized and not the total nitrogen. All 
the experiments were performed duplicate. 

this method was found, Opie has already stated, that the 
polymorphonuclear leucocytes digested best alkaline neutral 
medium and very slightly acid medium. The following ex- 
periment demonstrates this fact definitely. 

XXVI. March Thick, yellow pus from ankle composed almost ex- 
clusively polymorphonuclear Cultures give Streptococcus 
pyogenes. Pus washed three times 0.85 per cent. sodium chloride. c.c. 


washed cells are suspended c.c. 0.85 per cent. sodium chloride. c.c. this 
mixture .33 c.c. cells. 
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pus horse serum—o.2 per cent. alkaline 18.4 
cc. pus horse serum—o.2 per cent. acid 6.3 
c.c. pus boiled horse serum—neutral (control) 


the main object these experiments was study the 

proteolytic enzymes the leucocytes the foregoing 
protocols may considered controls with which possible 
compare the results the experiments which follow. has 
been shown that the leucocytes normal blood, the blood from 
cases showing leucocytosis, and pus, all contain ferment which 
has the power digesting proteids neutral, alkaline and acid 
media; and with pus, which composed chiefly polymorpho- 
nuclear leucocytes, this action takes place best alkaline 
neutral solution. 

was possible study the ferments the leucocytes from the 
blood case myelogenous and was found that the 
leucocytes this case acted much the same manner the leuco- 

pus. 

The patient was man under the care Dr. DaCosta the 
Jefferson Hospital. Dr. DaCosta are greatly indebted for 
the opportunity obtaining the material for study. The patient 
had suffered from myelogenous leukeemia for years and the time 
that the blood was obtained, had enormous spleen filling most 
the abdomen. The leucocytes were 274,000. differential 
count showed the following proportion cells: 


Per Cent. 
Polymorphonuclear neutrophiles ............. 330 67.8 
Polymorphonuclear eosinophiles .............. 0.2 


will thus seen that 89.6 per cent. the cells were neutro- 
philic leucocytes and myelocytes. 


March 27. cc. blood 100 1.5 per cent. sodium 
citrate centrifugalized; upper layer drawn off and 2.5 c.c., composed 
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principally white cells. They are washed four times 0.85 per cent. sodium 
chloride made c.c. with the same solution. the mixture equals 
c.c. cells. 


cell suspension coagulated horse serum—neutral 19.5 
c.c. cell suspension coagulated horse per cent. alkaline ..... 20.5 
c.c. cell suspension coagulated horse serum—.2 per cent. acid ........ 13.8 


cell suspension boiled coagulated horse serum—neutral (control). 2.4 

There perhaps more digestion.in acid medium than was ob- 
tained with pus alone. 

During this study were most fortunate having the Penn- 
sylvania Hospital, under the care Dr. Scott, typical case 
acute lymphatic The patient was young man, 
tailor trade, and twenty-two years age. When was ad- 
mitted January 19, 1908, had been acutely ill for five days 
with fever, headache and abdominal pain, though for two three 
weeks had been feeling unwell and had suffered with what 
supposed was admission showed some pallor, 
and had slight enlargement the cervical and inguinal lymph nodes. 
There was systolic murmur the apex the heart. The liver 
and spleen were not palpable. The illness progressed rapidly and 
was characterized fever, varying from 101° 104.4°, progres- 
sive petechial eruption the repeated epistaxes, 
vomiting and progressive weakness. 

The examination the blood showed progressive with 
increasing leucocytosis. The following table shows the actual 
numbers and percentages cells. 


Differential Counts. 


120,000 

114,000 

nucleated r.b.c. 


The blood picture was characterized the presence typical 
large lymphocytes. These cells possessed large round, oval, in- 
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dented somewhat irregular nuclei, staining rather palely 
Wright’s stain, which were surrounded wide rim protoplasm 
taking faint basophilic stain. Smears stained Ehrlich’s mix- 
ture showed granules the protoplasm most these cells, 
though few definite neutrophilic myelocytes were seen. 

Since the cells which formed the great bulk the leucocytes 
the blood were thought lymphocytes, was suspected that they 
might have either proteolytic action, whatever, they did 
possess ferment which digested proteid, that this ferment might 
act differently from the enzymes the polymorphonuclear leuco- 
cytes and granular myelocytes. 

The first experiment showed that the cells contained definitely 
proteolytic ferment. 

XIX. January 27. Leucocytes 350,000. blood are drawn 150 
c.c. 1.5 per cent. sodium citrate. c.c. sediment which mixture 
red blood corpuscles and leucocytes are obtained. Sediment made 
c.c. with 0.85 per cent. sodium chloride; contains 0.5 c.c. cells. 

sediment boiled human serum—neutral; control........... 

That this proteolytic action really dependent upon the large 
lymphocytes and not upon the presence the small percentage 
granular leucocytes, could definitely shown later experiments 
where was found that the lymph nodes from this case, which did 
not contain any granular cells, acted the same way the cells 
the blood. 

The case terminated fatally and immediately after death trocar 
was inserted into the right side the heart and blood withdrawn 
under aseptic conditions into 1.5 per sodium citrate. this 
way about 750 cubic centimeters blood were obtained. The mix- 
ture, which looked like yellow pus with thin layer blood 
the bottom, was kept centrifugalization pure leucocytes, 
free from red blood cells could obtained. 

The following experiment shows that these cells digest best 
alkaline and neutral media, but are also quite active the presence 
acid. 


XX. Twelve c.c. washed leucocytes are made c.c. with 0.85 per 
cent. sodium chloride. this mixture equal c.c. leucocytes. 
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cc. cells human serum—.2 per cent. alkaline................. 15.9 
cells human serum—.2 per cent. 
cells boiled human serum—neutral (control)............. 3.6 


compare the figures this experiment with those obtatned 
the action pus and the leucocytes from the case myelog- 
enous may seen that though the quantity cells 
from the case lymphatic leukeemia was three times great 
that the other two experiments, digestion was not quite good 
neutral and alkaline media, but somewhat better comparatively 
acid medium. Since could shown, will seen later, that the 
amount digestion varied with the quantity cells employed, 
may suggested that though these large lymphocytes lymphatic 
possess enzyme which digests proteid neutral and 
alkaline media, the ferment not present such great amounts 
the myelocytes and neutrophilic polymorphonuclear leuco- 
cytes. 

The enzyme the large seems act better than the 
enzyme the myelocytes and polymorphonuclear leucocytes when 
the reaction the solution acid. 

Opie found that powder made from the polymorphonuclear 
leucocytes retains for long time that ferment the fresh cells 
which digests neutral and alkaline media, whereas the enzyme 
acting acid media not stable and the powder diminishes 
disappears. 

From the washed leucocytes obtained from this case lymphatic 
powder was prepared the following manner. The 
mass leucocytes was covered first with several times its volume 
absolute alcohol. This was repeated two three times. Next 
the gummy mass was treated the same manner with ether, pressed 
between pads filter paper, dried room temperature and finally 
powdered mortar. The freshly prepared powder, amounts 
appeared act much the same way the fresh, 
washed leucocytes. 


XXII. 
mgr. powder horse serum—alkaline 16.5 
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mgr. powder horse serum—acid 
mgr. powder 0.85 per cent. sodium 3.2 


The powder itself shows very little autolysis. 

After the powder had been kept room temperature for nineteen 
days the same quantity was used Experiment showed 
distinct decrease enzymotic activity. 


XXIV. 

mgr. powder horse serum—alkaline 10.9 


This experiment was repeated several times, always with the same 
result. 

increasing the quantity powder 100 grm. the amount 
digestion, when the experiment was done the presence 0.85 
per cent. sodium chloride, was almost doubled and much increased 
when the solutions were made alkaline. 


XXVIII. 
mgr. powder horse serum—alkaline 12.2 
100 mgr. powder horse serum—alkaline 18.5 
mgr. powder boiled horse serum 3.8 


From these experiments may seen that the white cells the 
blood this case so-called acute lymphatic leukzemia possess 
proteolytic enzyme which, though probably present 
not great amount, still qualitatively the same the proteolytic 
enzyme the polymorphonuclear leucocytes and granular myelo- 
cytes. 

Since the lymph nodes, this case, were enlarged and micro- 
scopical examination were found made almost exclusively 
large cells similar those found the circulating blood, was 
interest study the digestive ferments these glands and 
compare their action with that normal lymph glands lymph 
glands from other pathological conditions. 
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was possible obtain only one two glands, there was not 
sufficient material study the enzymotic activity quantitatively, but 
the following experiments show that the cells these enlarged 
glands contained proteolytic enzymes acting best alkaline 
medium. 


XXI. Emulsions inguinal lymph glands are washed three times 0.85 
per cent. sodium chloride. 


Emulsion 0.85 per cent. sod. chloride coag. serum plate 
Emulsion 0.2 percent. sod. carbonate coag. serum plate 
Emulsion 0.2 percent. hydrochloric ac. coag. serum plate 


Plates kept 55° 


Lymph glands which showed slight hyperplasia were found 
act coagulated blood serum entirely different manner. 
Enlarged inguinal glands were obtained from case carcinoma 
the penis. Microscopically the glands showed well-marked 
lymphoid hyperplasia with some proliferation the large endo- 
thelioid cells. 


XV. Emulsions glands are washed three times 0.85 per cent. sodium 
chloride. 


hrs. hrs. hrs. 
Equal parts emulsion 0.85 per cent. sod. chloride 
Equal parts per cent. sod. carbonate 
Equal parts emulsion per cent. hydrochloric ac. 
Plates kept 55° 


may seen that the results this experiment differ absolutely 
from those obtained from the glands from the case lymphatic 
since the last experiment digestion has taken place only 
the presence acid. 

Much the same result was obtained with emulsion the hyper- 
plastic mesenteric lymph nodes removed autopsy from case 
typhoid fever. Since the mesenteric lymph nodes typhoid fever 
contain great numbers large phagocytic cells, described Mal- 
lory and others endothelioid cells, these lymph nodes seemed 
offer excellent material for the comparison the action such 
cells with the large lymphocytes lymphatic The fol- 
lowing experiment demonstrates, however, that emulsions glands 
containing great numbers these large endothelioid cells act en- 
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tirely differently from the large lymphocytes the case 
and digest, Opie has already shown, almost exclusively the 
presence acid. 


XXXII. Thick emulsion mesenteric lymph nodes 0.85 per cent. has 


been obtained from case typhoid fever. emulsion equal about 
0.5 pure cells. 


emulsion 0.85 per cent. sod. chloride (control)........... 3.0 


Finally was possible study the action the glands from 
case chronic lymphatic leukemia. For the material from this 
case are indebted Dr. Funke and Dr. William 
Pepper. The patient, during life, had exceedingly high leuco- 
cyte count, the total number white cells reaching, one time, 
one million. Over per cent. the cells were small lymphocytes. 
autopsy the lymph nodes were enormously enlarged and sec- 
tion showed reticular mesh work, crowded almost exclusively with 
small lymphocytes, similar those the blood. 

The following experiments show that emulsions the glands, 
well pieces the glands themselves, failed digest coagulated 
blood serum any medium. 


Emulsion 0.85 per cent. sod. chloride 


Emulsion per cent. sod. carbonate 
Pieces gland 0.85 per cent. sod. choride 
Pieces gland 0.1 per cent. hydrochloric acid 
Plates kept 55° 


Though was impossible obtain lymphocytes the circulating 
blood from case small cell lymphatic yet the last 
experiment seems confirm very definitely the work Jochmann 
and Miiller, Stern and Eppenstein and others, and shows that the 
small lymphocytes the enlarged lymph nodes that type 
lymphatic leukeemia, which characterized the presence small 
lymphocytes the blood stream, not have any proteolytic en- 
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zyme which demonstrable allowing the cells come contact 
with coagulated blood serum the presence neutral, alkaline 
acid solutions. 

CONCLUSIONS. 

The leucocytes the blood normal individuals and patients 
showing marked polymorphonuclear leucocytosis contain enzymes 
capable digesting coagulated blood serum neutral, alkaline 
acid solutions. 

The cells pus that composed principally polymorphonuclear 
leucocytes and the leucocytes the circulating blood myelogene- 
ous contain similar proteolytic enzymes, which act best 
when the reaction alkaline. 

The leucocytes the circulating blood and the enlarged lymph 
nodes from case large cell, acute, lymphatic contain 
proteolytic enzymes that act qualitatively much the same way 
the leucocytes pus and the white corpuscles the blood 
myelogenous leukzemia. 

These large lymphocytes acute lymphatic can dif- 
ferentiated biologically from the small lymphocytes chronic lym- 
phatic which possess proteolytic enzymes, and from the 
large endothelioid cells the hyperplastic lymph glands which are 
proteolytic only the presence acid. 

These results seem show that the large cells the so-called 
acute lymphatic are not true lymphocytes, but are nearly 
related the granular myelocytes and should probably consid- 
ered the forerunners these cells. 


THE INFLUENCE THE REDUCTION KIDNEY 
SUBSTANCE UPON NITROGENOUS 


RICHARD PEARCE. 
(From the Bender Laboratory, Albany, Y.) 


This communication presents the results one several in- 
vestigations having for their object the determination the part 
played chemical correlation, broad sense, the produc- 
tions pathological conditions associated with diseases the kid- 
taking such problems one the first questions for 
consideration that the influence the hypothetical internal 
secretion the kidney upon general nitrogenous metabolism. 
use the term hypothetical advisedly, for although this theory occu- 
pies prominent place the literature dealing with the question 
uraemia and very suggestive, there little experimental other 
evidence support it. 

was first brought general notice who 
the result his investigation the internal secretion the 
testicle came very broad conclusions concerning internal secre- 
tions general and stated that the kidney, also other organs, 
have this function. based his opinion regards the kidney 
clinical and the study dogs from which both 
kidneys had been removed compared with those which the 
ureters had been ligated. the result both procedures the 
retention metabolites the same, but the nephrectomized 
animals, death, which comes more rapidly, supposed 
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due the absence internal secretion which, assumed, 
still furnished the ligated kidneys. If, claimed, the 
nephrectomized animals the internal secretion replaced the 
injection renal juice, glycerine extracts kidney normal 
serum the animals live long even longer than those which 
have had both ureters ligated. Such observations are urged 
support the theory internal secretion those who not 
believe uraemia due the retention the products meta- 
bolism. 

Similarly, metabolism experiments man which tend show 
that uraemia may occur without evident nitrogen retention are 
viewed the same way and are taken those who support the 
theory internal secretion indicate that uraemia not due 
lack elimination metabolites but loss the internal secre- 
tion. 

From the experimental side the only method attack has been 
the study the variation elimination nitrogenous sub- 
stances after extirpation amounts kidney substance sufficient 
presumably disturb the hypothetical internal secretion. Upon 
this phase the subject the observations Tuffier, Bradford 
and Bainbridge and Beddard are available. Tuffier® removed 
first one kidney, and after interval, portion the other. 
came the conclusion, based ten experiments, that 1.5 gram 
kidney substance per kilo body weight was sufficient main- 
tain life and adds that except for oscillations due the immediate 
effects the operation changes the elimination urine 
urea were noted. 

Bradford® also working with dogs, found that after the removal 
approximately three fourths the total kidney weight death 
occurred from one six weeks from asthenia with great wast- 
ing; coma and convulsions were not observed. Death apparently 
dependent the amount kidney substance removed and not upon 
mutilation inflicted the surgical operation. Excision portion 
one kidney portions both followed increase the 

T., Etudes expérimentelles sur chirurgie des reins, Paris, 1889 
(quoted from Bradford). 


R., The Results following Partial Nephrectomy and the In- 
fluence the Kidney upon Metabolism, Jour. Physiol., 1899, 415. 
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volume the urine, but unaccompanied increase the total 
solids. After excision three fourths the total kidney weight 
there occurs increase the amount urea eliminated. This 
increase absolute when appetite does not fail, and relative when 
little food taken. Under the latter circumstances the 
amount urea eliminated great that excreted previously 
full diet. the same time the blood and tissues, par- 
ticularly the muscles, show considerable increase nitrogenous 
extractives. Bradford concludes that the disturbance meta- 
bolism following the reduction kidney substance due, not 
the retention the products normal destruction tissue, but 
increased tissue catabolism especially the muscles, pro- 
ducing large quantities urea. states that has made ob- 
servations determine whether this due the cessation the 
action renal internal secretion. His results have, however, 
been interpreted later writers. 

Bainbridge and recent publication describe their 
observations cats. They conclude that the removal three 
fourths the kidney substance causes loss appetite, wasting and 
death few days weeks; that increase nitrogen the 
urine not constant and occurs only during the last few days 
life when the animal has lost twenty-two per cent. more its 
body weight and therefore that the kidney has direct influence 
metabolism but that the increase nitrogen the result 
inanition and similar that which occurs starving animals. 
They also found that there was not necessarily increase the 
volume urine. 

The difference opinion between these investigators seemed 
sufficient warrant repetition the experiments order 
determine the effect the reduction the kidney nitrogenous 
metabolism. carrying them out have also investigated the 
total nitrogen eliminated the order determine pos- 
sible whether not the inanition could explained digestive 
disturbances due faulty absorption possibly the effect 
irritating nitrogenous substances eliminated through the intestines. 


and Beddard, P., The Relation the Kidneys 
Metabolism, Proc. Royal Soc., 1907, (B), 75. 
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These experiments were made upon dogs which were kept for 
some time before operation and during the entire course the 
experiment nitrogenous equilibrium. this purpose purin- 
free diet casein, cracker dust and lard was used and the per 
diem amount water limited 600 cubic centimeters. The 
animals were kept the usual well-ventilated metabolism cages 
and were catheterized the end each twenty-four hours. After 
each catheterization the bladder was washed out and the wash 
water added the catheterized urine and that voided naturally and 
the whole made definite volume. This urine was care- 
fully preserved from changes any kind until the analyses were 
made. When albuminuria caused the appearance coagulable 
protein the urine, which occasionally happened during short 
period immediately following operation, this was removed heat 
and acetic acid, the coagula being thoroughly boiled out with water 
and the washings added the urine. 

Upon these twenty-four samples the following determinations 
were made: total nitrogen the Kjeldahl ammonia the 
Shaffer method and urea the method. The 
investigation was delimited mainly because the changes total 
nitrogen and the elimination urea and ammonia are the 
only points dispute and part account the negative nature 
the results obtained Bradford and Bainbridge and Beddard 
regard other substances. 

The general procedure was place the animal nitrogenous 
equilibrium, conduct control determinations for period three 
days, operate, and after allowing two three days for recovery 
from the acute effects the operation make determinations dur- 
ing one more three day periods. 

The operative procedure differed somewhat from that the 
English investigators. Instead removing wedge kidney 
substance the upper half kidney was removed and the bleeding 
from the cut surface controlled mattress suture. This method, 
although narrows the pelvis somewhat, not followed in- 
farction hemorrhage and gives better results than that recom- 
mended Bradford. subsequent operation either one half 
the opposite kidney, the entire kidney was extirpated and the 
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(Dog and reduction.) 


Urine. 
Control Period. 
5.67 0.323 
.46 
7.09 0.338 
6.04 0.315 
6.53 0.293 
5.62 0.231 
5.60 0,286 
5.18 
4.34 0,240 
4.87 
left kidney wt. gms. 
4.93 0,264 
4.83 0.291 
0.343 
Dec. 725 7.14 85.9 4.8 (?)| 4.68 12,250 


Weight kidney removed first and second operations.... 


Notes. 


Albuminuria 


Diarrhoea 


Diarrhoea 


extra water 
300 
extra water 


case the former the remaining half this kidney was taken out 


third operation. 


immediate ill effect. 


some instances one entire kidney and half 
the opposite kidney were removed one operation without any 
The present work includes metabolism studies 


43.7 gms. 
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four dogs with varying degrees kidney reduction, but some- 
what exhaustive study the general effects extirpation and 


TABLE 
(Dog 21, reduction.) 


| Urine. Faeces, 
| 


Weight 
Urea. Ammonia Total N. 
Grams. 


Amount | gp G | Total N. 
Pp. Ur. Per Per 
Grams. Gms. Cent. Gms. Cent. 


Rt. kidney (wt. gms. 
5.59 0.282 
5-70 0.269 
4.28 0.259 


Jan. Killed 


Weight kidney removed single operation.............. 
Weight kidney remaining autopsy 


Total weight 


TABLE III. 
(Dog 12, spontaneous nephritis, unilateral nephrectomy.) 


Urine. Faeces. 


Date. Total Urea. Ammonia, Per by Notes. 
Amt. Sp. Gr. Per Total ms. 
“Ce Gms. Cet: N. Gms. 


5.04 0.276 Alb. per cent. 
5-39 0.290 
18| 1028 6.71 80.4 0.1514 2.93 |17,610 
per cent. 
Casts 
Dec. Right kidney removed, weight gms. 0.2058 3.58 
Alb. per cent. 
6.05 0.335 300 
0.313 300 
0.2108 3.59 


Died during operation other kidney, which weighed gms. 
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the process repair the kidney after various kinds operative 
injury will published later Dr. Sampson and myself. 
present sufficient state that have had difficulty 
keeping animals alive and good condition without either 
general local disturbances after the removal one quarter, one 
half, and some instances three quarters the total kidney 
substance one operation. The removal larger amounts and 
occasionally three quarters followed severe general dis- 
turbances which have rendered futile all attempts maintain the 
animal nitrogenous equilibrium. one instance after removal 
considerable portion the kidney substance, nephritis de- 
veloped, which added the value the experiment rather than 
otherwise. 


TABLE IV. 
(Dog 13, 3/4 and 6/7 reduction; acute nephritis.) 
Urine, 
| | Gms. (Gms. Gms. Cent | Gms. 
Nov. left kidney removed, weight 14.5 gms. 15,840 
Entire right kidney removed, weight gms. 14,000 
5.29 0.166 
320 1016 4.78 80.2 13,070 
4.62 0.272 
Dec. 3-8 Does not eat—more less vomiting. 
2.87 
267 1016 3.61 79.5 0.0990 5.74 12,680 
2.43 
10-20 disturbance—does not eat. Alb. per cent. Casts abundant. 
1.56 0.040 
1.24 0.028 
0.437 0.527 
1008 0.689 63.4 0.0557 6.65 10,000 
Chloroformed. 
Weight kidney substance 64.5 gms. 
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The results are shown Tables and IV. Asa normal 
control period given one experiment only (Table series 
are presented Table These give the figures 
six dogs fed the same diet and kept under the same conditions 
the dogs with kidney reduction. The averages only are given 


and are based the figures periods three five successive 
days. 


TABLE 
Normal Dogs—Control. 
Total Urea, Ammonia. | Creatinin. or 
Dog. Average 
78.1 9.5 4.1 ive 24° periods 
3.24 0.10 
5.30 0,281 
81.7 6.0 5.7 


Experiment shows appreciable changes metabolism after 
the removal one half one kidney one half each kidney. 
The animal unfortunately died few hours after the third opera- 
tion with lesions discoverable autopsy except very extensive 
oedema the lungs. 

Experiment indicates that the removal two thirds the 
entire kidney substance one operation does not interfere with the 
general condition the animal shown the constant weight 
and normal metabolism figures. 

The third experiment made animal with spontaneous 
nephritis, condition occasionally found stray dogs, shows that 


from paper Pearce, M., and Jackson, C., Experimental 
Liver Necrosis; III, Nitrogenous Metabolism, Jour. Exper. Med., 1907, ix, 552. 
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this lesion has effect metabolism, even after the kidney sub- 
reduced one half unilateral nephrectomy. 

The fourth experiment was not planned for study meta- 
bolism, but when was found that animal with but one quarter 
its kidney substance had developed acute nephritis, thus dimin- 
ishing, was assumed, the functional capacity the fractional 
portion the kidney remaining, seemed too good oppor- 
tunity lose and the animal was placed constant diet and the 
metabolism experiments carried out six days later. This animal, 
despite the great reduction kidney substance and the presence 
nephritis, had normal metabolism during the first three day 
observation period. Two weeks later, however, when appetite had 
begun fail equilibrium was lost, although change the per- 
centage relations nitrogen was 

But after another period two weeks had elapsed, and the kid- 
ney substance had still further been reduced operation, 
ing the animal with but one seventh its original kidney material, 
change the urea-ammonia ratio, indicative inanition, 
occurred. That this final change due, Bainbridge and Bed- 
dard claim, inanition there can doubt. this point, 
the beginning starvation, the changes urea described Brad- 
ford were not observed. 

The discrepancy between these results and those Bradford 
require word comment. Bradford, will remembered, 
found increase urea occur with considerable frequeney 
after removal one half two thirds the kidney substance 
and almost constantly after removal three fourths. the ex- 
periments here quoted the urea remained constant until the period 
experiments exact twenty-four-hour samples 
urine were obtained catheterization, the animals were kept 
constant diet (casein, lard, cracker dust) and the more exact 
method for the determination urea was used. 
Bradford’s estimations the other hand were based the amount 
urine voided naturally twenty-four hours; the diet (meat 
and biscuit) was weighed accurately but was administered accord- 
ing the appetite the animal; and the urea was estimated 
the relatively inaccurate hypobromite method. The differences 
methods explain, think, the variance results. 
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Creatinin estimations were not made these experiments 
account the negative results obtained Bainbridge and Bed- 
dard. The undetermined nitrogen was therefore not calculated, 
but the averages for creatinin normal dogs, presented 
Table are taken indicating the probable creatinin excretion 
and added the urea and ammonia percentage found that 
the undetermined nitrogen does not any instance, except the 
dog with spontaneous nephritis (Table and the later period 
Dog (Table IV), vary widely from the normal average 
5.7 per cent. this regard the nitrogen determination would 
therefore also appear normal. far the urine con- 
cerned would appear that evidence hand indicate that 
the kidney, through internal secretion otherwise, has any 
influence general nitrogenous metabolism and believe the 
theory internal secretion this regard least may set aside. 
There remains, however, the very important question why the 
removal more than three fourths the kidney substance leads 
loss appetite and consequent inanition. Although vomiting 
occasionally occurred these animals did not seem suffi- 
ciently frequent severe indicate general gastro-intestinal 
disturbance. test this point extirpation the kidney was done 
two dogs after the establishment gastric fistula. this 
way was hoped that the food necessary for nitrogenous equili- 
brium could introduced artificially and examination both 
urine and some light might thrown the cause the 
disturbance. These efforts were rendered futile, however, the 
inability the stomach retain the materials introduced. The 
conclusion inevitable therefore that although the kidney appears 
have direct influence nitrogenous metabolism the removal 
large portions its substance does indirectly lead disturb- 
ances general nutrition interfering apparently with the func- 
tions the alimentary canal. 

Examination the occurrence serious gastric 
and intestinal disturbances these animals after kidney reduction 
and their general similarity lesions occurring occasionally man 
the course chronic nephritis led me, view our more re- 
cent ideas the chemical control the body and the influence 
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one secretion another, well brought out Starling and Bay- 
lis’s investigations, study the the animals order 
determine partial nephrectomy had any influence digestion, 
absorption elimination into the intestine. Brainbridge and Bed- 
dard’s claim that the disturbance metabolism due inanition 
dependent vomiting and diarrhcea with eventual failure take 
food and not direct influence the kidney dodges the ques- 
tion. The point determined whether not the gastric 
and intestinal disturbances are caused faulty absorption 
digestive disturbances due the elimination into the intestine 
products normally removed the kidneys. The demonstration 
such relation would important not only illustration 
the chemical interrelationship between various organs, but would 
also aid explaining similar disturbances associated with the 
nephritis man. 

These latter which, understand, are frequently severe 
present symptoms closely resembling violent gastro-enteritis have 
been ascribed part alterations the mucosa due oedema, 
and part the influence the condition the central 
nervous system. While these explanations account for many 
the symptoms, others, according von 
attributed toxic action. fact recent investigations 
show that substances usually eliminated the kidneys 
are secreted vicariously into the alimentary tract. these, the 
most irritating chemically ammonia, which formed the in- 
testine decomposition the secreted urea. also noticeable 
that the diarrhoea are extremely rich ammonia.” 

Studies the feeces having for their object the determination 
the degree absorption nephritis, for which are in- 
debted mainly von Noorden, show that the absorption fats 
very complete. The situation regard nitrogen not 
clear, the loss some cases being greater than normal while 
others abnormally high percentage found. The variation 
some individuals, without corresponding change diet, 
the nature the stools, the general condition and with 


Noorden, C., Metabolism and Practical Medicine (Vol. ii). Chicago, 
1907. 


Richard 643 


change the percentage dry substance fat content the 
led von Noorden the conclusion that the increase nitro- 
gen was due not impaired absorption, but the vicarious excre- 
tion metabolites stored the organism. many cases the 
excretion remained normal. High amounts, above three grams 
daily, were found nephritis only diarrhcea and were 
due largely high content ammonium salts, constituting some- 
times ten twenty per cent. the total nitrogen. 

the four experiments tabulated above the total nitrogen 
the evacuated during control periods and periods meta- 
bolism study was estimated. The results seen the tables in- 
dicate marked change the total nitrogen its percentage re- 
lation, except possibly Experiment IV. this animal with but 
one seventh its kidney substance, which after the first operation 
developed severe nephritis, the percentage nitrogen the 
feeces apparently shows somewhat marked increase compared 
with the other dogs. Unfortunately, control figures this 
animal are hand. The low total nitrogen combined with high 
percentage would appear indicate the presence substances 
higher nitrogen percentage content g., ammonia) than those 
normally present the This phase the problem will 
further investigated. 


The inanition due gastro-intestinal disturbance cannot 


fore explained impaired absorption, or, except possibly 
indicated Experiment IV, undue elimination nitro- 
genous substances. Irritation increased elimination toxic 
substances, non-nitrogenous nature, may factor, but upon 
this point have yet observations. 


CONCLUSIONS. 


The removal one half, two thirds and sometimes three 
quarters the kidney substance the dog causes change the 
general nitrogenous metabolism determined estimations the 
total nitrogen, urea and ammonia elimination the urine. 

The removal larger amounts, and sometimes three 
quarters the substance, leads the metabolism condition 
starvation. This, however, apparently the result the gastro- 
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intestinal disturbance constantly associated with extensive kidney 
reduction and not disturbance general nitrogenous meta- 
bolism. 

The determination the amount nitrogen indi- 
cates that the gastro-intestinal disturbance not due diminished 
absorption; and except one instance there was evidence its 
being due increased elimination nitrogenous substances 
into the intestine. 

These experiments not support the theory that the kidney 
furnishes internal secretion having important influence 
general nitrogenous metabolism. least, such function exists, 
not disturbed the removal three quarters the kidney 
substance. 

The metabolism excessive kidney reduction that in- 
anition dependent gastro-intestinal disturbances presumably due 
faulty chemical correlation. this connection further knowl- 
edge concerning the elimination into the intestine toxic sub- 
stances desirable. 


ENZYMES TUBERCULOUS TISSUE.* 


EUGENE OPIE BERTHA BARKER. 
(From the Rockefeller Institute for Medical Research, New York.) 


Although large part the tubercle consists cells which act 
phagocytes receiving into their cell body tubercle bacilli, little. effort 
has been made determine what enzymes are present tuber- 
culous tissue. There little direct evidence the occurrence 
enzymes capable digesting proteid, but study the chemistry 
tuberculous tissue has indirectly suggested the possibility that 
autolysis may occur within the tubercle. 

Friedrich has found that both pulmonary tissue with 
tuberculous pneumonia and caseous material, unlike the gray 
hepatized lung acute croupous pneumonia, undergo very little 
autolysis. Matthes? has obtained reactions indicating the pres- 
ence deutero-albumose and peptone tuberculous glands which 
have not undergone complete continuing the 
studies Matthes, has found albumose and peptone, even though 
very small amount, all ten extracts prepared from the non- 
caseous, mixed with the caseous, parts tuberculous lymphatic 
glands cattle, and has suggested that their presence may re- 
ferable autolysis. seven ten instances which caseous 
material has been carefully freed from non-caseous tissue, these 
substances have not been found, whereas the remaining three 
specimens incomplete evidence their occurrence have been ob- 
tained. Schmoll* has found that caseous material consists pro- 
tein with elementary composition resembling that albumin 
globulin, but since almost wholly insoluble is, thinks, 
coagulated proteid. Since phosphorus has been found scant 
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the caseous substance has seemed probable that coagulative 
necrosis which associated with destruction nuclei allows the 
escape products which are formed, for the change occurs 
tissue which rich phosphorus. 

has suggested that failure caseous tuberculous lesions 
undergo absorption due absence enzymes rather than 
insolubility caseous material. has found that pus-like 
material from cold abscess fails digest fibrin, but after in- 
jection iodoform glycerine polynuclear leucocytes appear and 
the exudate dissolves fibrin. Edw. and have 
found that pus-like fluid from cold abscess, unlike pus acute 
inflammation, incapable dissolving blood serum when 
incubated from 60° C., and Kolaczek and Edw. 
have claimed that failure drop pus-like fluid cause 
depression upon the surface plate Loffler’s serum may 
used for diagnosis uncomplicated tuberculous lesions. 

Those exudates and tissues which contain abundance poly- 
nuclear leucocytes with fine granulation contain enzyme which 
distinguishable its ability digest proteid alkaline 
and neutral medium; these cells, well known, constitute 
the predominant element most inflammation exudates. One 
has shown that the large mononuclear phagocyte, which 
abundant the later stages many inflammatory reactions, con- 
tains active enzyme which distinguishable from that the 
polynuclear leucocyte its ability digest proteid the presence 
weakly acid The purpose the present study has 
been determine similar enzymes exist tuberculous tissue. 

Polynuclear leucocytes occur scant number the uncom- 
plicated tuberculous lesions usually observed autopsy and has 
been believed many observers that they have little part the 
tuberculous process. Numerous experimental studies have shown 
that tubercle bacilli, like other bacteria, when injected into animals, 
cause accumulation polynuclear leucocytes which ingest and 
surround the Benda® has shown that the same pro- 
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Jour. Exper. Med., 1905, vii, 316. 


Eugene Opie and Bertha Barker. 647 


cess occurs with human tuberculosis; has studied the formation 
miliary tubercles which occur with acute miliary tuberculosis 
when plugs tubercle bacilli lodge the capillary vessels the 
renal glomeruli and has observed the first result the presence 
the accumulation polynuclear leucocytes, about 
the 

Polynuclear leucocytes quickly disappear from experimental 
from human tuberculous tissue and give place mononuclear 
cells, the so-called epithelioid cells which are the chief constituent 
the fully developed tubercle. The well-known controversy con- 
cerning the origin these cells yet unsettled. Baumgarten 
the one hand has maintained that they are derived from the 
fixed cells the tissue, whereas Metchinkoff, who has given es- 
pecial attention their behavior phagocytes, has believed that 
they are derived from leucocytes and are identical with the large 
monouclear phagocyte macrophage, which has part other 
forms inflammation. view has been subjected those 
who have supported wide range modification. 

order determine the proteolytic enzymes which occur 
the polynuclear leucocytes and large mononuclear phagocytes 
inflammatory exudates are present well tuberculous lesions 
has been necessary obtain tuberculous tissue considerable 
quantity free from other than tubercle bacilli. The 
possibility secondary infection tuberculous material obtained 
autopsy can excluded attempted cultivation bacteria 
only after tissue has been prepared for the enzymic tests. 

Masses tuberculous tissue are formed the mediastinum 
the dog after injection tubercle bacilli into one pleural cavity. 
the end two weeks the entire mediastinum and adjacent sub- 
pericardial membranes may occupied masses pearly white 
translucent tissue which firm but very succulent. later stage 
caseation occurs this tissue which large areas loses its trans- 
lucent appearance, becomes opaque and yellowish white and much 
less juicy than before the change has occurred. late stage 
the disease caseation the tuberculous tissue may almost com- 
plete. The histology the newly formed tuberculous tissue ob- 
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tained various intervals after inoculation and employed the 
following experiments will described order determine what 
relation exists between the enzymic activity the tissue and the 
presence certain types cell. 

Former have shown that autolysis tissues and cells 
when used the small quantities which most pathological 
products can obtained gives incomplete conception the pro- 
teolytic enzymes which they contain. More accurate knowledge 
may gotten allowing small quantity the cells 
tested act upon relatively large quantity denaturalized pro- 
teid; this method makes possible vary within wide limits the 
character the medium digestion occurs. the 
Kjeldahl method for the determination nitrogen the amount 
nitrogen coagulable proteid converted into incoagulable sub- 
stances estimated. Masses tuberculous tissue freed from fat 
have been finely divided passing twice through miniature 
sausage machine, which compresses the tissue and large part 
squeezes out its juice. The mass finely divided particles has 
been further freed from tissue juice pressure between small pads 
sterile gauze. The power this material cause proteolysis 
heated blood serum has been tested various strengths acetic 
acid and sodium carbonate. method employed has been 
fully described previous articles. 

the following experiments (Experiments 0.3 grm. 
tuberculous tissue freed from tissue-juice has been allowed act 
upon denaturalized blood serum (ten cubic centimeters mixture 
equal parts serum and 0.85 per cent. sodium chloride 
heated one half hour the presence acid, approxi- 
mately neutral and alkaline media. The degree digestion 
indicated cubic centimeters one-tenth normal sulphuric acid. 

EXPERIMENT days after inoculation the right pleural cavity 
with emulsion tubercle bacilli the mediastinum contained masses firm 
pearly white tissue. Microscopical tissue which 
vascularized composed large part large mononuclear cells usually collected 
into small groups containing blood vessels and surrounded loose fibrous 


stroma. These cells have large vesicular nucleus and abundant protoplasm. 
Mingled with them small number are lymphoid and plasma cells. Polynuclear 
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leucocytes which are numerous are scattered throughout the tissue and occur 
small groups. The only suggestion caseation the occurrence necrosis 
few foci large mononuclear cells; here some the cells have lost their nuclei 
and the cell body broken fragments. such foci polynuclear leucocytes 
are especially numerous. 


Tuberculous Tissue from Mediastinum. 


Acetic acid. Neutral, Sodium carbonate. 
per 0.2 per 0.2 per 0.5 per 
cent, cent, cent, cent. 


0.3 grm. tuberc. tissue 
coagulated proteid 3.35 14.9 16.25 21.35 13.0 


Studies exudates and various tissues the normal animal, 
the pancreas excluded, have shown that active digestion the pres- 
ence alkaline medium peculiar inflammatory exudates 
containing polynuclear leucocytes and tissues such the bone 
marrow which contain these cells large number. Since this 
enzyme inhibited weakly acid medium occurrence active 
digestion the presence acid indicates that second enzyme 
present. Evidence the independent occurrence this enzyme 
tuberculous tissue will furnished subsequent experiments. 

The following experiment confirms that just described and shows 
that tuberculous tissue obtained soon after onset the disease can 
cause autolysis the presence acid and 

animal killed eighteen days after intrapleural injection 
tubercle bacilli has exhibited advanced tuberculosis the mediastinum and 
the adjacent substernal lymphatic glands. Microscopical Examination 
Mediastinal predominant elements the tissue are large mono- 
nuclear cells; lymphoid and plasma cells are fairly numerous. Throughout the 
tissue are numerous polynuclear leucocytes. The tissue well vascularized and 
there newly formed fibrous stroma. There caseation. Hypertrophied 
Tuberculous Lymphatic lymphoid tissue the gland great part 
replaced large mononuclear cells with vesicular nucleus and abundant proto- 
plasm resembling those the mediastinal tissue. Polynuclear leucocytes are 


very numerous throughout the gland. stroma increased. There 
caseation. 


Tuberculous Tissue Mediastinum and Hypertrophied Tuberculous Lymphatic 


Glands. 
Control. Acetic acid. Neutral, Sod. carb. 
0.2 per cent, 0.2 per cent. 
0.3 grm. tis. mediastinum 
coagulated proteid ........... 4.0 15.45 12.75 14.65 
grm. tuberc. lymph. gland 
coagulated proteid .......... 3.35 15.65 12.15 10.45 
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Digestion acid and neutral media almost identical for the 
mediastinal and for the glandular tissue, but alkaline medium 
there greater variation. 

For the following experiment tuberculous tissue was obtained 
from animal which the disease was more advanced (twenty- 
nine days) than the two foregoing experiments: 


Tuberculous tissue from the mediastinum has been obtained 
twenty-nine days after intrapleural inoculation with tuberculosis. This tissue 
firm and part resembles dense fibrous tissue but over more than one half 
the cut surface opaque, white, and apparently caseous. Microscopical Ex- 
tissue considerable part necrotic and nuclear stain absent 
but throughout occur scattered areas well preserved tissue which almost 
always surround artery considerable size. thése areas mononuclear cells 
make the greater part the tissue; these cells are usually somewhat smaller 
more irregular shape and less clearly outlined, the one from another, than 
the cells seen earlier stage the lesion. They resemble closely the 
epithelioid cells human tubercle. Fibrous stroma abundant. Polynuclear 
leucocytes are scant but few small collections such cells occur. 


Tuberculous Tissue Mediastinum. 


Control. Acetic acid. Neutral, Sodium carbonate. 
per 0.5 per 0.2 per 
cent, cent, cent, cent. cent, cent. 


0.3 grm. tis. 
proteid.. 3.05 1035 11.75 12.25 12.6 


Digestion the presence acid has been active, whereas the 
presence weak alkali (0.2 per cent.) digestion has been almost 
wholly absent; the somewhat larger figures obtained with higher 
strength alkali (0.5 and per cent.) are probably referable 
increased difficulty causing complete coagulation undigested 
proteid heat the presence stronger alkali even after neu- 
tralization. Absence digestion the presence 0.2 per cent. 
sodium carbonate indicates absence leucoprotease and ac- 
cord with the almost complete absence polynuclear leucocytes 
the tissue which has been used. 


Almost identical results have been obtained with tuberculous tis- 
sue from the omentum obtained sixty-nine days after intraperi- 
toneal inoculation with strain tubercle bacillus more virulent 
for rabbits and for dogs than that previously employed. 
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EXPERIMENT Sixty-nine days after intraperitoneal inoculation with 
tuberculosis the omentum represented firm flat mass tissue about cm. 
thickness; this tissue part grayish-white but greater part opaque and 
caseous appearance. Microscopical Examination—Fat the omentum 
replaced tissue which formed large mononuclear cells together with 
few lymphoid and plasma cells. Polynuclear leucocytes are almost wholly lack- 
ing except the margin caseous tissue where few are found. Caseous 
areas considerable size occur; the large mononuclear cells lose their nuclei, 
their protoplasm stains deeply and homogeneously and finally breaks into particles. 
Coarse strands newly formed fibrous tissue are present. 


Tuberculous Tissue from the Omentum. 


Acetic acid. Neutral. Sodium carbonate. 


cent, cent, cent. cent. cent, cent. 
0.3 grm. tuberc. tis. 


The following experiment which tuberculous tissue obtained 
after long continued tuberculosis (forty-seven days) has been used 
furnishes evidence that proteolyic enzymes tend disappear after 
the onset caseation: 


EXPERIMENT Forty-seven days after intrapleural inoculation with 
tuberculosis the mediastinum contains masses tissue which has undergone 
almost complete caseation. The substernal lymphatic glands are greatly en- 
larged and homogeneously caseous. the mediastinum behind the substernal 
lymphatic glands are two enlarged lymphatic glands which are translucent grayish 
white and succulent showing little any caseation. hypertrophied gland 
situated near the duodenum has the same appearance and together with those 
just mentioned has been used the tests which follow. Microscopical Ex- 
amination Caseous Mediastinal with complete absence 
nuclear stain occurs throughout the tissue save immediately below its surface 
where capsule fibrous tissue contains few large mononuclear and lymphoid 
Examination Caseous Substernal Lymphatic 
Caseation completely obscures all structure save few small foci about blood 
vessels where large mononuclear and lymphoid cells occur. Polynuclear leucocytes 
are almost entirely absent. Microscopical Examination Hypertrophied Tuber- 
culous Lymphatic which resemble the large mononuclear cells 
tuberculous tissue elsewhere occur the sinuses and almost wholly replace the 
cords lymphoid tissue which are well defined only small part the tissue. 
The peripheral sinus the gland occupied large mononuclear cells which 
resemble the one hand the large mononuclear cells tuberculous tissue and 
the other hand the large phagocytic cells the lymphatic gland (the so-called 
endothelial cells are closely packed together and places have 
undergone degenerative changes; the nucleus pale and swollen has com- 
pletely disappeared; the cell body stains deeply, loses its well-defined outline and 
may break into fragments. Polynuclear leucocytes are present considerable 
number throughout the gland. 
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Caseous tissue used the following tests has been obtained from the 
mediastinum and substernal lymphatic glands; the hypertrophied tuberculous 
glands examined for comparison are those mentioned. 


Caseous Material and Hypertrophied Tuberculous Glands. 


Control. Acetic Neutral, Sod. carb. 
0.2 per cent, 0.2 per cent 
grm. 
gland coag. proteid ........ 2.85 14.9 10.95 


With advance tuberculosis and occurrence widespread casea- 
tion leucoprotease indicated digestion alkaline medium has 
almost completely disappeared. the hypertrophied gland the 
lesion much less advanced and digestion still occurs alkaline 
medium. Comparison the caseous tissue with the hypertrophied 
lymphatic gland and with tissue used previous experiments 
which tuberculosis has been less advanced shows that the enzyme 
capable digesting acid medium has dimininshed consid- 
erably. the following experiment caseation almost complete 
and enzymes, measured ability the tissue cause proteolysis, 
have almost wholly disappeared. 

After inoculation with tuberculosis fluid had accumulated 
the right pleural cavity. Slightly turbid, almost colorless fluid had been with- 


drawn for use experiments described later. The animal was killed with 
ether sixty-five days after inoculation. 

The right pleural cavity contains 175 bloody fluid; the left cavity contains 
134 c.c. reddish serous fluid. The mediastinum occupied bulky masses 
hard, opaque, yellow tissue. Microscopical Examination Mediastinal 
Tissue wholly caseous save for several minute patches which mononuclear 


cells with fairly abundant protoplasm occur fibrous stroma; few polynuclear 
leucocytes are present. 


Caseous Mediastinal Tissue. 


Control, Acetic acid. Neutral. Sodium carbonate, 
0.5 per 0.2 per per 0.5 per 
cent. cent, cent. cent. 
0.3 grm. caseous tuberc. 
tis. coag. proteid... 6.8 6.6 6.6 2.85 


Tuberculous tissue the dog during the early stages its for- 
mation contains polynuclear leucocytes considerable number and 
exhibits ability cause proteolysis under conditions which charac- 
terize the enzyme these cells. later period polynuclear leu- 
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cocytes disappear and power digest the presence alkali 
lost. 

The enzyme which has been constantly found tuberculous tis- 
sue and present alone during the later stages the disease 
identified its ability cause proteolysis acid and neutral 
medium, whereas wholly inhibited weak alkali. enzyme 
the same character, designated for convenience lympho-protease, 
present the large mononuclear phagocytes which occur in- 
flammatory exudates. the dog the large mononuclear cell, the 
epithelioid cell the tubercle, identical structure with 
the mononuclear phagocyte macrophage the inflammatory 
exudate. This mononuclear cell the tubercle actively phago- 
cytic, ingesting tubercle bacilli and occasionally taking into its sub- 
stance polynuclear leucocytes and other cells. 

Experiments and illustrate the coincident action the two 
enzymes which have been mentioned. Experiments with leucopro- 
tease described previous articles show that this enzyme causes 
almost equal digestion neutral medium and 0.2 per cent. 
sodium carbonate, but little any acid. Experiment shows 
that the enzyme tuberculous tissue when almost unaccompanied 
leucoprotease (indicated digestion alkali) may cause nearly 
equal activity neutral and acid (0.2 per cent. acetic acid) 
media. Nevertheless when the two enzymes act together the 
presence neutral medium (Experiments and digestion 
the two combination not greater, but less than that 
the same tissue alkali acid. This fact suggests that 
when the two enzymes are brought together under conditions 
which permit the activity both, one partially inhibits perhaps 
partially destroys the other. 

Comparison the different experiments which have been de- 
scribed possible because digestion caused tuberculous tissue 
has been tested under almost identical conditions. Since leucopro- 
tease almost wholly inactive the presence acid, digestion 
0.2 per cerit. acetic acid may used index the content 
enzyme capable digesting acid. the table which follows are 
collected results previously obtained when 0.3 grm. tuberculous 
tissue from the same situation, namely, the mediastinum, has been 
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allowed act upon constant quantity coagulated blood serum 
the presence 0.2 per cent. acetic acid; the figure representing 
the control has been subtracted from that obtained after incubation 
during five days 37° and the difference measures digestion 
proteid caused tuberculous tissue obtained various intervals 
after inoculation. 


Results Experiments with Mediastinal Tissue Acid. 


Exper. Exper. Exper. Exper. Exper. 
14.35 11.45 9.2 4.95 4.35 


When during the third week after inoculation the figure indicates 
maximum degree digestion caseation beginning. this 
time affects almost exclusively the large mononuclear cells which 
lose their nuceli, become hyaline and break into particles. The 
possibility suggested that caseation may referable autolysis. 
Subsequent experiments will show that the normal power the 
blood serum check the enzymic action tuberculous tissue may 
considerably diminished tuberculous exudate. 

After onset caseation there gradual and probably complete 
disappearance enzymes. probable that the small amount 
digestion recorded Experiments and referable minute 
islands living tissue rich epithelioid still persisting the midst 
almost complete necrosis. 

Various tissues the body have been found cause more active 
proteolysis acid than Hedin and 
and other observers have shown that autolysis tissue from the 
liver, spleen, kidney and other organs more active the presence 
weak acid than neutral alkaline media. Examination 
the liver containing miliary tubercles great number has afforded 
opportunity comparing under almost identical conditions the 
enzymic activity tuberculous tissue with that parenchymatous 
organ. The liver tissue four animals has been employed; one 
has been obtained from normal animal and three are tuberculous, 
obtained eighteen and sixty-five days after inoculation. 


Arch., 1896, cxliv, 373. 
Zeit. physiol. Chem., 1901, xxxii, 


- 
| 
4 
a 
a 
4 
Ny 


Eugene Opie and Bertha Barker. 655 


EXPERIMENT 
Caused Hepatic Tissue Containing Miliary Tubercles. 


Control. Acetic acid. Neutral. Sod. carb. 
0.2 per cent, 0.2 per cent. 
Liver with small tubercles (18 days).. 2.45 13.75 10.2 4.35 
Liver with large tubercles (18 days).. 2.7 17.1 5.05 
Liver with large tubercles (65 days).. 2.55 15.8 4.0 


Microscopical Examination Tuberculous Livers. half the 
section occupied small miliary tubercles composed large mononuclear 
cells loosely packed together; considerable number polynuclear leucocytes 
occur among the cells. There caseation. more than 
half the section occupied large miliary and conglomerate tubercles com- 
posed loosely packed mononuclear cells together with polynuclear leucocytes 
considerable number. beginning and the centers many 
tubercles are necrotic. than half the section occupied large 
tubercles composed closely packed mononuclear cells; moderate number 
polynuclear leucocytes are present. There caseation. 


The presence miliary tubercles has increased proteolytic activ- 
ity all media, but especially acid. The increased digestion 
which has been observed significant, for well known that the 
activity digestion does not increase direct proportion the 
quantity enzyme, but bears closer relation the square root 
the quantity enzyme. probable that the 
method does not permit digestion above certain maximum for the 
accumulation products digestion doubtless inhibits the pro- 
cess. Increase digestion greatest the presence acid; 
the following figures show the amount digestion represented 
the difference between the control and the incubated preparation. 


Results Experiments with Liver Acid. 
Normal Liver, Liver Liver Liver 


14.4 13.25 


has been shown one that the serum the blood 
capable inhibiting the enzyme which contained the poly- 
nuclear leucocytes. use the Kjeldahl method for estimation 
nitrogen the influence anti-enzyme upon constant quantity 
enzyme can measured with considerable accuracy. This anti- 
enzymotic property the blood transmitted the serum 

Opie, Jour. Exper. Med., 1905, vii, 316. 
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inflammatory exudate and doubtless holds check enzyme set free 
disintegration polynuclear leucocytes, thus preventing in- 
jurious action upon tissue with which the enzyme comes contact. 
year later Stern and demonstrated the same fact 
showing that leucocytes from the blood patients suffering witli 
spleno-myelogenous liquefy gelatin, but lose this power 
the presence blood serum. Edw. and sub- 
sequently repeated the observation and showed that the power 
polynuclear leucocytes from various sources cause depression 
upon the surface coagulated blood serum lost the presence 
fresh serum the blood. 

article published 1906, one has shown that the 
anti-enzymotic activity serum from the blood and from serous 
inflammatory exudate absent the serum purulent exudate. 
Experiments have furnished evidence that the enzyme the poly- 
nuclear leucocytes present serum the abscess excess 
that the anti-enzymic power this serum overcome. Absence 
anti-enzyme believed explain the solution fibrin and tissue 
which characteristic suppuration. The observation just de- 
scribed has been confirmed and who have 
used coagulated serum plates. 

view the relation the serum the blood and inflam- 
matory exudates the enzyme the polynuclear leucocytes, 
desirable study the behavior the enzymes tuberculous tissue 
the presence the serum tuberculous exudate. After in- 
jection tubercle bacilli into the pleural cavity the dog fluid 
accumulates within the chest and formation tuberculous tissue 
upon the pleural membranes and the mediastinum associated 
with gradual increase fluid. Repeated attempts cultivate 
bacteria from this fluid have been unsuccessful. 

The following experiment shows that the serum tuberculous 
exudate inhibits slight degree digestion caused tuberculous 
tissue. 

and Eppenstein, Vortrag der Schles. Gesellsch. Vaterland. Kultur, 
June 29, 1906. Quoted Eppenstein, Miinchener med. Woch., 1906, liii, 2192. 

and Jochmann, Miinchener med. Woch., 1906, 1507. 
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Tuberculous mediastinal tissue has been obtained fourteen 
days after inoculation. The exuded tuberculous serum has been obtained 
centrifugalization tuberculous pleural exudate withdrawn from the chest 
cavity seventy-one days after inoculation with tubercle bacilli. previous 
tests 0.3 grm. tissue freed from juice has been allowed act upon the usual 
quantity heated serum. 


Effect Serum Tuberculous Pleural Exudate upon Digestion Caused 
Tuberculous Tissue. 


After days 
Control. Digestion. 


obtain more information concerning the degree inhibition 
exerted serum tuberculous exudate upon enzymes contained 
tuberculous tissue comparison has been made between the serum 
tuberculous pleural exudate and the serum blood. 


EXPERIMENT part the tuberculous tissue used the previous experi- 
ment has been ground and freed from juice; has been suspended physio- 
logical salt solution (1.4 grm. c.c.) and after addition toluol c.c.) 
incubated 37° during two days. Ten cubic centimeters this solution 
filtered through cheese cloth has been allowed act upon coagulated proteid 
the presence serum tuberculous pleural exudate withdrawn seventy- 
three after inoculation and the presence serum the blood. 


Effect Serum Tuberculous Pleural Exudate and Serum Blood upon 
Digestion Caused Extract Tuberculous Tissue. 


After days 
Control. at37°C. Digestion, 
Extract tis. coag. proteid 4.8 16.95 12.15 


Two facts are noteworthy: Blood serum has completely pre- 
vented digestion the enzymes contained the extract obtained 
from tuberculous tissue, whereas there has been only moderate in- 
hibition the presence equal quantity exuded tuberculous 
serum; (b) increase the quantity tuberculous serum from 2.5 
five cubic centimeters has not increased the degree inhibition, 
but has actually increased the amount digestion. This fact has 
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been explained the demonstration unchecked enzyme the 
exuded tuberculous serum; experiments showing this proteolytic 
activity the serum will described. 

has been shown (Experiments and that tuberculous tissue 
obtained between the second and third week after inoculation con- 
tains two enzymes: leucoprotease the polynuclear leucocytes 
and (b) enzyme which digests acid and resembles, not 
identical with, the enzyme which have previously designated 
lymphoprotease. Since experiments demonstrate partial inhibition 
this combination two enzymes, has been considered desirable 
examine the behavior each the two enzymes the presence 
the exuded tuberculous serum. 

order test the effect serum from tuberculous pleural 
exudate upon leucoprotease, twenty milligrams dried powder 
prepared from cells sterile purulent exudate obtained re- 
peated intrapleural injection turpentine have been allowed act 
upon coagulated proteid the presence the serum tested. 


EXPERIMENT 


Effect Exuded Tuberculous Serum upon 
After days 


Control. Digestion 
mgr. powdered leucocytes (leucoprotease) 
mgr. powdered leucocytes c.c. exuded 
mgr. powdered leucocytes exuded 


Since alkaline medium favorable the action leucopro- 
tease, but inhibits other enzymes, g., lymphoprotease, which may 
present the exuded tuberculous serum, the effect this serum 
upon leucoprotease has been tested alkaline medium. 

One cubic centimeter the exuded tuberculous serum has com- 
pletely inhibited proteolysis the enzyme polynuclear leucocytes 
the presence alkaline medium; much greater quantity 
serum causes slight digestion perhaps referable enzyme contained 
the serum (see Experiment 18). The serum the tuberculous 
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exudate, like the serum the blood, inhibits that enzyme which 
digests the presence alkali (leucoprotease). 


EXPERIMENT 


Effect Exuded Tuberculous Serum upon Leucoprotease Presence 0.2 
Per Cent. Sodium Carbonate 


After days 


Control. 37° Digestion. 

mgr. powdered leucocytes coag. proteid.. 10.4 7.1 
mgr. powdered leucocytes 0.2 c.c. exuded 

mgr. powdered leucocytes c.c. exuded 

mgr. powdered leucocytes exuded 


Attention has been next directed the effect tuberculous 
serum upon the enzyme which acts acid. difficult 
obtain when needed for the experiment fresh tuberculous tissue 
containing the last-named enzyme alone (resembling that, for ex- 
ample, used Experiment 3), the attempt has been made 
determine the effect tuberculous serum upon the similar, not 
identical, enzyme lymphatic glands. This experiment less 
complicated with tuberculous tissue obtained time 
when polynuclear leucocytes are present, for the cells obtained from 
the lymphatic glands cause digestion acid and neutral medium, 
but produce little change the presence alkali, that is, 
leucoprotease almost wholly wanting. The power 0.1 gram 
lymph gland prepared the method previously described 
cause digestion coagulated serum has been follows: 


EXPERIMENT 12. 
Normal Lymphatic Gland. 


Control. Acetic acid, Neutral. Sod. carb. 
0.2 per cent. 0.2 per cent. 


0.1 gm. lymph. gland coag. proteid.. 7.65 5.5 3.35 
The addition small quantities serum obtained centrifu- 

galization tuberculous exudate causes increased rather 

than diminished digestion approximately neutral mixture. 


Serum from the tuberculous pleural exudates two animals has 
been used. 


Enzymes Tuberculous Tissue. 


EXPERIMENT 13. 


Lymphatic Gland with Serum Tuberculous Exudate. 
After days 


grm. lym. 0.2 c.c. exuded ser. No. proteid... 
grm. lym. 1.0 c.c. exuded ser. No. proteid... 12.55 


grm. lym, c.c. exuded tuberc. ser. No. proteid... 6.75 
grm. lym. 1.0 c.c. exuded tuberc. ser. No. proteid... 8.35 


Tuberculous sera No. and No. have been obtained from pleural exudates 
withdrawn fifty days after inoculation two animals with tuberculosis, 
Exudate No. contains very few cells; tubercle bacilli are found stained 
specimen. Fluid alkaline litmus. No. contains cells moderate 
number and polynuclear leucocytes are predominant; tubercle bacilli are 
found. Fluid alkaline litmus. 


The following experiment confirms that just described. 


EXPERIMENT 
Lymphatic Gland with Serum Tuberculous Exudate. 


After days 
at 37°C. 

grm. lym. c.c. exuded coag. proteid......... 6.25 


Exuded tuberculous serum used this experiment has been obtained forty- 
three days after inoculation from the same animal serum No. Experiment 
13. Cells are scant; one large mononuclear cell contains tubercle bacillus. The 
fluid alkaline litmus. 


Since the serum the tuberculous exudate association with 
enzyme the lymphatic gland causes much more digestion than this 
enzyme capable causing alone, the possibility suggested that 
the exuded serum itself may have proteolytic power. 

the following experiment measured quantities serum ob- 
tained centrifugalization tuberculous exudate have been al- 
lowed act upon the usual quantity coagulated proteid and 
the same time comparison has been made with the digestive power 
equal quantity fresh blood serum. 


The tuberculous exudate used the following experiment 
has been obtained from the pleural cavity fifty-six days after inoculation with 
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tubercle bacilli. almost colorless and only slightly turbid. Microscopical 
examination shows that cells are present very small numbers; few well- 
preserved polynuclear leucocytes are found and mononuclear cells which are 
present are often vacuolated and possess poorly-stained nuclei. tubercle 
bacilli are found the stained specimen. After prolonged centrifugalization 
almost clear serum has been obtained and has been used for the following test. 


Serum Tuberculous Pleural Exudate. 
After days 


Control. 37° Digestion 
0.2 exuded tuberc. ser. proteid....... 2.6 4.1 
1.0 c.c. exuded ser. coag. proteid....... 2.9 10.95 8.05 
5.0 c.c, exuded tuberc. proteid...... 4.0 7.55 
0.2 c.c. blood serum proteid............. 2.6 2.9 0.3 
1.0 c.c. blood proteid............. 2.8 3.4 0.6 
5.0 c.c. blood serum proteid............. 3.9 4.2 0.3 


Whereas active digestion caused tuberculous serum digestion 
referable the action blood serum almost wholly wanting. 
The results digestion with tuberculous serum alone are har- 
mony with those obtained when tuberculous serum has been allowed 
act combination with enzyme from tuberculous tissue from 
lymphatic gland. Digestion not always active that just 
described (Experiment 15), but similar results have been obtained 
Experiments and which will described for another pur- 
pose. the following experiment tuberculous exudate removed 
from the pleural cavity twelve and fourteen days after inoculation 
has been employed. 

16. Exudate (15 c.c.) removed from the pleural cavity twelve 
days after inoculation with tubercle bacilli very turbid and contains cells 
considerable number. Polynuclear leucocytes constitute about per cent. 
the cells present; large mononuclear leucocytes, usually collected into clumps, 


per cent.; lymphocytes, per cent. The proteolytic activity the serum 
obtained centrifugalization follows: 


Serum Tuberculous Pleural Exudate. 
After days 


c.c. exuded tuberc. proteid....... 2.2 7.35 5.15 
c.c. exuded tuberc. proteid....... 3.25 8.9 5.65 


Two days later the animal has been killed with ether. The right pleural 
cavity contains c.c., the left c.c. turbid fluid; masses tuberculous tissue 
are found the usual situations. The exudate contains cells the following 
proportions: polynuclear leucocytes, 74.5 per cent.; large mononuclear cells, 


662 Enzymes Tuberculous Tissue. 


per cent.; lymphocytes, 8.5 per cent. One large mononuclear cell contains 
tubercle bacillus. The proteolytic activity the serum obtained centrifugal- 
ization the exudate has been compared with that blood serum from the 
same animal. 


Serum Tuberculous Pleural Exudate Compared with Serum Blood. 
After days 


Control. 
0.2 c.c. exuded tuberc. ser. coag. proteid...... 1.65 3.35 
1.0 c.c. exuded tuberc. ser. coag. proteid...... 1.8 5.6 3.8 
5.0 exuded coag. proteid...... 2.95 5.55 2.6 
1.0 c.c. blood proteid............ 2.0 2.45 
5.0 c.c. blood serum proteid............ 3.6 3.8 0.2 


The second test made two days after the first has shown di- 
minished proteolytic activity, perhaps the result the previous 
removal considerable part the fluid the chest; neverthe- 
less digestion occurs, although the blood serum the same animal 
almost wholly inactive. 

The experiments have shown that the serum obtained from 
tuberculous pleural exudate possesses proteolytic activity which 
almost wholly wanting the serum the blood. Absence anti- 
enzymotic action exerted the exuded serum allows the action 
enzyme contained the tuberculous exudate. The behavior 
this enzyme has been tested acid, approximately neutral and 
alkaline medium, allowing the same quantity tuberculous 
serum act upon coagulated proteid the presence various 
media. 

EXPERIMENT 
Action Exuded Tuberculous Serum Various Media. 


Control. Acetic acid. Neutral. Sod. carb. 
0,2 per cent. © 2 per cent. 
exuded tuberc. ser. proteid..... 1.9 3.0 2.0 


The serum used has been obtained from tuberculous pleural exudate with- 
drawn from the peural cavity sixty-two days after inoculation. 


Repetition the experiment has given almost identical results. 


EXPERIMENT 18, 
Action Exuded Tuberculous Serum Various Media. 


Control, acid. carb. 


0.2 per cent. 0.2 per cent, 
2.5 exuded tuberc. coag. proteid.... 2.0 4.8 10.2 3.0 


The serum used has been obtained from the animal Experiment seventy- 
three days after inoculation. 


© 
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Digestion active the presence approximately neutral 
medium, comparatively slight the presence acid and almost 
absent neutral medium. This relation change reaction 
does not accurately correspond with that exhibited either the 
two enzymes which have been found tuberculous tissue, since 
one digests with almost equal activity acid and neutral media, 
whereas the other digests with approximately equal activity 
alkaline and neutral medium. 

Since the exuded tuberculous serum possesses ability cause 
proteolysis, which absent the serum the blood, im- 
portant know the serum inflammatory exudate obtained 
other means possesses the same property. the purpose 
comparison inflammatory exudate has been obtained injecting 
turpentine into the pleural cavity the dog. Samples fluid 
have been removed the third and the fifth day after injection; 
the serum obtained centrifugalization this exudate has been 
employed the following experiment: 


EXPERIMENT 


Serum Obtained the Fifth Day after Injection Turpentine. 
After days 


Control. Digestion. 
exuded serum coag. proteid............. 2.75 4.35 1.6 
c.c. exuded serum coag. proteid............. 2.0 2.85 0.85 


Serum Exudate Obtained the Third Day after Injection Turpentine. 


After days 
Control, 37°C. Digestion. 
exuded serum 1.65 2.9 1.25 
2.5 c.c. exuded serum coag. proteid........... 1.6 


Comparison these results with digestion caused the serum 
tuberculous exudate shows that proteolysis occurs the pres- 
ence serum the acute inflammatory exudate produced tur- 
pentine, but slight. 

CONCLUSIONS. 

Epithelioid cells which form the chief element tuberculous tis- 
sue contain enzyme which causes active digestion proteid 
approximately neutral weakly acid medium, but in- 
active the presence weak alkali. This enzyme resembles that 
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which occurs the large mononuclear cells inflammatory 
exudate and more active than the similar enzyme parenchy- 
matous organs such the liver. 

The enzyme which digests the presence acid exhibits great- 
est activity time when caseation beginning. With advance 
caseation its activity diminishes that tissue which has under- 
gone almost complete caseation exhibits trivial evidence the 
presence enzyme. probable that complete caseation fol- 
lowed total disappearance enzymes. 

Tuberculous tissue contains enzyme capable digesting pro- 
teid the presence alkali (leucoprotease) only during the early 
stages its development. This enzyme, present time when 
the tissue contains numerous polynuclear leucocytes, quickly disap- 
pears that when enzyme digesting acid still active, leuco- 
protease has disappeared. 

The serum tuberculous pleural exudate obtained intra- 
pleural inoculation with tubercle bacilli causes slight inhibition 
the mixture enzymes contained tuberculous tissue shortly after 
inoculation. The serum blood causes complete inhibition the 
enzymes contained the same tuberculous tissue. Analysis this 
difference indicates that the exuded tuberculous serum, like the 
serum the blood, inhibits proteolysis caused leucoprotease, but 
fails inhibit digestion caused enzyme acting the pres- 
ence acid. testing this property the exuded tuberculous 
serum lymphatic gland has been used because suitable tuberculous 
tissue has not been available. 

The serum the tuberculous pleural exudate produced cxperi- 
mentally not only fails exert the anti-enzymotic power which 
exhibited the serum the blood, but itself capable causing 
active digestion coagulated proteid. Normal blood serum does 
not digest proteid and the serum sterile inflammatory exudate 
obtained injection turpentine into the pleural cavity has caused 
very little digestion. The tests which have been made indicate 
that loss anti-enzymotic power and ability cause proteolysis 
increase with the age the exudate. 

The foregoing facts offer suggestions which may serve explain 
part the nature the tubercle and the changes which occur 
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within it. The so-called epithelioid cells the tubercle resemble 
the large mononuclear phagocytes inflammatory exudates and 
both contain enzyme the same character. not im- 
probable that caseation which, like autolysis, accompanied dis- 
appearance nuclei part dependent upon the presence the 
cells this active proteolytic enzyme which for time held 
check. Injury cells products the tubercle bacillus partial 
the result imperfect vascularization the tuberculous 
tissue, may have part rendering these cells susceptible self- 
digestion. Changes which have been observed serum the 
tuberculous exudate show that the anti-enzymotic property the 
normal blood may absent the exudate tuberculous lesion. 
This loss anti-enzymotic action, perhaps referable changes 
caused products the tubercle bacillus, may favor self-digestion 
the enzyme-containing cells and diffusion their enzyme. 


| 


THE ENZYMES FIBRINOUS EXUDATES—THE 
EFFECT ONE ENZYME UPON ANOTHER.* 


BERTHA BARKER. 
(From the Rockefeller Institute for Research, New York.) 


previous have found that fibrin the blood con- 
tains two enzymes which are capable acting foreign pro- 
teid, such heated blood serum. Proteolysis occurs the pres- 
ence 0.2 per cent. sodium carbonate and inhibited greater 
strengths the alkali. Digestion also occurs the presence 
acid, though smaller extent, and with less constancy. Since 
polynuclear leucocytes have been shown contain enzyme which 
digests only the presence alkaline neutral medium, the 
facts just mentioned have been believed give evidence that two 
enzymes exist the fibrin the blood, one, leucoprotease, peculiar 
the polynuclear leucocytes, and second, enzyme which di- 
gests the presence acid, and similar the enzyme present 
the large mononuclear cells inflammatory exudate. 

has been believed that study inflammatory fibrinous 
exudate might better define the peculiarities these two enzymes, 
and afford opportunity studying changes which they undergo 
during the progress inflammatory reaction. 

Fibrinous exudates are readily obtained injection turpen- 
tine into the pleural After injection, fluid rapidly accumu- 
lates the chest. This fluid coagulable, and fibrin deposited 
abundantly. Accumulation fluid reaches maximum from 
two four days and quickly disappears that after six days the 
cavity contains fluid. Fibrin, however, remains, gradually 
diminishes amount, and about two weeks has most cases 
entirely disappeared, the cavity returning normal. has seemed 
probable that disappearance fibrin due action enzymes. 

Received for publication July 1908. 
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Exuded fibrin suspended various media undergoes autolysis; 
solution, indicated disappearance fibrin and presence biuret 
reaction after coagulation, occurs with constancy when the fibrin 
incubated acid medium, but less constant neutral, 
alkaline media. the early stages the inflammatory reaction, 
after from two four days, fibrin undergoes autolysis the pres- 
ence sodium carbonate, but later period the power diges- 
tion completely lost. Disappearance the fibrin the blood 
when suspended various solutions has been found inaccurate 
measure the proteolytic enzymes which contains. far more 
accurate method determine use the Kjeldahl method 
for nitrogen the power weighed quantity the enzyme-con- 
taining substance act denaturalized proteid. 

has been considered advisable apply the same method 
exuded fibrin, with the purpose determining more accurately 
what changes occur during the course the inflammatory reaction. 
This study has shown that conditions occur, under which each 
the two enzymes previously defined, exists alone, and has given 
opportunity determine the character digestion caused com- 
bination these enzymes. 

the washed, pressed and shredded fibrin the sterile exudate, 


0.3 gram has been added flasks containing ten cubic centimeters 


diluted and heated blood serum, with sufficient salt solution 
make volume twenty-five cubic centimeters, after the flasks 
have received the necessary amount acetic acid, sodium car- 
bonate yield the required strength. Strengths acid above 
0.2 and per cent. have been used, with the purpose obtaining 
evidence concerning the optimum medium for the action the 
enzyme. 

Comparison between experiments which digestion has occurred 
the presence acid and those which such digestion has been 
almost completely absent has shown two facts. with active 
digestion presence acid, maximum occurs strength 0.2 
per cent., occasionally 0.5 per cent., and less with greater 
concentration. Second, the presence strength acid greater 
than per cent., complete coagulation proteid heat difficult, 
that the figures obtained are somewhat larger than con- 
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sistent with entire inhibition the enzyme. moreover 
means improbable that slight hydrolysis may occur the absence 
enzyme, the result the action acid alone. later ex- 
periments was considered unnecessary use higher strengths 
acid, 0.2 and 0.5 per cent. giving sufficiently clear indication 
the enzymic contents the fibrin tested. For the same reason, 
the higher strengths carbonate were later omitted. 

The following table gives the results systematic study the 
enzymes present fibrin removed from two six days after 
single injection one cubic centimeter turpentine: 


TABLE 


special significance the fact that fibrin two days (that is, 
removed the end two days after injection) digests with con- 
siderable activity the alkaline media, but after this period diges- 
tion for time (three and four days), almost completely absent, 
the figures obtained 0.2 per cent. being little greater than the 
control; again digestion slightly increased the end four, five 
six days. 

acid medium digestion occurs all the specimens examined. 
fibrin two days may assumed that least two enzymes 
are present, for has already been pointed out that the enzyme 
which acts alkaline medium can cause little any digestion 
acid The enzyme which acts acid medium 
further shown Experiments and practically inactive 
the presence alkali. Both enzymes are, however, capable 

Exper. Med., 1905, vii, 316. 
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active proteolysis neutral medium, and when both are combined 
Experiments and digestion far more active neutral 
medium than either acid alkaline fluid. Nevertheless the 
table shows that maximum activity neutral medium not uni- 
formly dependent upon combination the two enzymes, and 
only one experiment, No. digestion more active the presence 
acid than neutral medium. Again, after four, five and six 
days, with slight activity the presence alkali, digestion 
neutral medium far exceeds that acid. Fibrin three days, and 
one the specimens four days, agree showing almost com- 
plete absence digestion the presence sodium carbonate, yet 
their behavior neutral and acid media not constant, for whereas 
digestion fibrin three days far more active neutral 
medium, that four days (Experiment digestion more 
active the presence acid. This fact has remained unexplained. 

The two members each group, containing animals killed after 
two, three and four days respectively, have been arranged within 
the individual group that there first continuous decrease and 
later continuous increase digestion neutral medium. Such 
arrangement shows that digestion the neutral medium which 
very active the end two days, diminishes minimum 
between three and four days, and again gradually increases after 
the fourth day. 

the foregoing table, fibrin has been obtained from sero-fibrin- 
ous exudates produced single injection turpentine. 
study experimental Dr. Opie has found that repeated 
injections turpentine cause continued emigration polynuclear 
leucocytes which give the fibrin increased power autoiysis the 
presence alkali. The fibrin becomes more succulent and softer. 
The serous exudate becomes more turbid and finally assumes the 
appearance pus. Such fibrin, unlike that previously employed, 
when suspended alkaline medium has been found undergo 
very active autolysis. The Kjeldahl method used the foregoing 
experiments has been employed determine the power weighed 
quantity this fibrin cause digestion coagulated serum. The 
following table represents the digestion coagulated blood serum 
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under conditions analogous those the experiments recorded 
Table 


TABLE 

Acetic Acid. Sodium Carbonate. 

3 

SlsSos! O | er Be Per Per Per | Per Z Per Per F ted 
fea] Zt8e Cent. | Cent. | Cent. | Cent. | Cent. Cent. Cent. | Cent. | Cent. 


Comparison Tables and shows that great increase leuco- 
protease, the result second injection the inflammatory 
irritant, has been associated with almost complete disappearance 
ability digest acid medium. both experiments Table 
II, the second injection turpentine has been received three days 
after the first and the fibrin removed from the chest two days later 
comparison with Table shows that the enzyme digesting acid 
and present during this period may completely replaced, perhaps 
destroyed leucoprotease. 

Experiments and Table are examples digestion 
caused that ferment which acts acid and inhibited 
digestion alkali almost wholly absent. The two experiments 
Table the contrary exhibit the action that ferment which 
acts the presence alkali and inhibited acid. Especially 
noteworthy the fact that both enzymes are capable acting 
approximately neutral medium. This fact best explains their 
action the body. capable exerting almost maxi- 
mum activity neutral medium, whereas slight change reac- 
tion favors one and inhibits the other. 

Should exudate contain both enzymes, the method which has 
been employed would demonstrate proteolysis both acid and 
alkali. medium the two enzymes acting simultaneously 
might cause far greater digestion. Such combination enzymes 
with maximum activity the neutral medium illustrated Ex- 
periments the following experiment the simul- 
taneous occurrence two enzymes has been demonstrated using 
method which previous experiments have shown preserves one 
enzyme and injures the other. After three injections turpentine 
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into the right pleural cavity, fibrinous exudate has been obtained 
great part from the left cavity. This fibrin has been tested the 
fresh state under the usual conditions; part has been treated with 
alcohol and ether, dried and powdered and weighed quantity 
approximately corresponding the usual amount fresh fibrin 
has been used. has been previously found that this method pre- 
serves almost exclusively leucoprotease and fails preserve the 
enzyme which has been designated 


TABLE III. 

5 ed | a Acetic Acid. sir Sodium Carbonate. 

Cent. Cent. Cent. Cent Cent. Cent. Cent. Cent. 


The experiment shows that drying fibrin has markedly dimin- 
ished its activity the presence acid, and the same time has 
increased its activity the presence alkali (0.2 per cent. sodium 
carbonate). Digestion neutral medium has remained almost 
unimpaired. Table the one hand gives evidence that leuco- 
protease may destroy the enzyme which acts acid (lymphopro- 
tease) Table III the other suggests that the last-named enzyme 
may under certain conditions destroy inhibit leucoprotease, since 
removal its influence increases the activity digestion alkali. 


study the enzymes contained fibrinous exudates pro- 
duced injection sterile inflammatory irritant (turpentine) 
conditions have been found which each two enzymes occurs 
alone. The one, leucoprotease, digests the presence alkali; 
the other, resembling lymphoprotease, digests the presence acid, 
yet both exhibit almost maximum activity approximately 
neutral medium. probable that both enzymes, the body, 
exert their greatest activity approximately neutral medium, 
slight changes reaction increasing digestion the one, and sus- 
pending digestion the other. 

Exper. Med., 1907, ix, 415. 
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The enzyme digesting acid, present the fibrinous exudate 
obtained after single injection turpentine, disappears when 
repeated injection the same irritant transforms the sero-fibrinous 
into purulent exudate, and causes accumulation leucoprotease 
great quantity. 

The assistance and oversight given Dr. Opie the present 
study are gratefully acknowledged. 
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COMPLEMENT-FIXATION MALIGNANT 


CHARLES SIMON WALTER THOMAS. 
(From the laboratory Dr. Charles Simon, Baltimore, Md.) 


Through the researches Wassermann and his collaborators 
has been established that syphilitic sera may contain substances 
which the presence other substances derived from syphilitic 
organs are capable fixing complement, that upon the subse- 
quent addition red corpuscles and homologous hemolytic ambo- 
ceptor hemolysis impeded. This phenomenon was originally in- 
terpreted meaning that consequence the syphilitic infec- 
tion specific antibodies are formed which enter into combination 
with the corresponding antigen—present syphilitic organs—and 
that the resultant product capable binding complement. Sub- 
sequent study has shown that this conception does not satisfactorily 
account for the facts observed since similar fixation complement 
the part syphilitic serum may occur the presence non- 
syphilitic tissue extracts. While different interpretation the 
phenomenon must accordingly sought, the fact remains that sub- 
stances are formed the body syphilitic individuals which will 
react with certain tissue constituents and bind complement and that 
the reaction may certain measure regarded specific. 
Wassermann states recent communication that approximately 
thousand cases have been examined, the end the previous 
year, from which the diagnostic value the reaction (ergo, its 
specificity) uniformly apparent. 

Our own work had already been planned time when the 
antigen-antibody interpretation the syphilitic reaction had not 
yet been set aside, and when seemed that the same principle 
might well utilized search for antibodies malignant dis- 
ease. The applicability the method the study pathological 
conditions, which the causative agent unknown, had indeed 
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been already suggested Wassermann. the very outset 
were, course, confronted with the rapidly accumulating facts 
which show that the cancer cell itself may the parasite 
proper malignant disease, and the question naturally suggested 
itself whether would likely under such conditions that any 
results would attained. 

seemed that specific antibodies could only expected, 
specific antigen were operative, and the idea specific antigen 
first thought appeared likely only specific cancer parasite 
could assumed exist. But further consideration seemed 
quite possible that even the absence extraneous factor the 
cancer cell itself might either give rise products qualitatively 
different from those its normal antecedents, that, result 
increased cellular destruction, normal cell products might appear 
largely increased amount, and give rise corresponding anti- 
bodies. either event the cancer cell could viewed the 
antigen and the resultant antibodies would accordingly auto- 
antibodies. That auto-antibodies may actually formed seems 
well-established fact. thus known that auto-hemo- 
lysins appear the serum following the resorption extravasa- 
tions blood. Centanni? has demonstrated the appearance 
auto-hepato-precipitins sheep and cattle distomiasis. Bergmann 
and have rendered probable that auto-antibodies are 
formed phosphorus poisoning. Schiitze and succeeded 
obtaining auto-precipitins through the injection homologous 
albumins, and some observers indeed explain the Wassermann re- 
action syphilis upon the basis auto-antibody The 
idea that corresponding substances may formed malignant 
disease would accordingly not far-fetched, and matter 
fact have demonstrated that this may actually occur. This 

alle autocitoreazioni: precipitina sottrazione del 
complemento. 1906, xiii, Sulle autocitoprecipitine. 
della Societa Italiana Patologia, 1906, 404; cited Jahresbericht 
Ergebnisse 1908, ii, 113. 

Bergmann, S., and Salvini, Das hemolytische Hemmungsphenomen 
Phosphorvergiftung anderen pathologischen Prozessen. Zeit. exper. 
Pathol. Therap., 1907, iv, 816. 

and Ascoli, cited Weil, E., and Braun, See Note 


and Braun, H., Uber bei Lues, Tabes 
Paralyse. Berl. klin. Woch., 1907, xliv, 1570. 
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conclusion warrantable least upon the basis that the comple- 
ment fixation method applicable decide the question issue. 


TECHNIQUE. 

Preparation the are aware the fact that 
definite proof has yet been afforded show that the reaction 
based upon the antigen-antibody principle, and use the term 
antigen this connection merely matter convenience, and 
designate general way the substance which the presence 
certain reaction product the blood serum capable 
fixing complement. Leaving out consideration, for the present, 
the question specific extraneous cancer parasite, and viewing 
the cancer cell itself the essential offending element, which 
some manner yet unknown, gives rise the formation corre- 
sponding reaction products, seemed advisable prepare antigens 
from different sources and choose the homologous product 
the examination the individual case, viz., place the blood serum 
from case cancer the breast into reaction with breast cancer 
antigen, the blood serum from cancer the stomach with stomach 
cancer antigen, etc. Upon further consideration, however, 
came the conclusion that would wiser this stage our 
research make use only tumors which bacterial infection 
could eliminated. Working with extracts from gastro-intes- 
tinal cancers was practically foregone conclusion that our anti- 
gens would also contain large numbers bacteria, that the 
corresponding cases bacteriolysin formation would have taken place, 
and that any hemolytic inhibition that might observed could not 
attributed exclusively cancer reaction. accordingly 
made use only breast cancers, but found that was necessary 
eliminate those which connective tissue formation stood the 
foreground. The common scirrhus altogether unsuitable anti- 
gen. The best results are obtained with medullary cancers. The 
tumor material was always obtained operation, the cancerous 
portions dissected out, freed from fat far possible and ground 
with glass mortar into thick paste. This was placed 
suitable receptacle and shaken for about twenty-four hours 
shaking machine with amount one-half per cent. carbolic acid 
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normal salt solution, sufficient make emulsion moderate 
consistence. small amount thymol was further added pre- 
servative, the half per cent. carbolic acid not sufficient 
prevent putrefactive changes. The resultant material was kept 
the ice-box without removing the saline extract from the tissue. 
Prolonged exposure light seems destroy the activity the 
reacting substance, but preserved low temperature the dark, 
could not detect any loss strength during period least 
two months. From the concentrated extract our antigen was 
freshly prepared each occasion contrifugalizing small 
amount for least one hour, high speed and diluting the super- 
natant fluid with normal salt solution point where inhibitory 
effect could obtained the presence the usual amount 
normal blood serum and fresh guinea-pig complement. This point 
must carefully determined, more concentrated emulsions will 
themselves fix complement extent that hemolysis may 
entirely prevented upon the subsequent addition the hemo- 
lytic amboceptor and corpuscles. diluted antigen, when ready 
for use, will course also fix certain amount complement, 
but the degree dilution must chosen that with normal 
serum and fresh complement inhibition hemolysis will 
noticeable after remaining the incubator for one hour and half. 
determination the albuminous content our ultimate dilu- 
tions showed about 0.4 per cent. Every antigen before use must, 
course, tested with appropriate serum, order demon- 
strate that capable inhibiting hemolysis the presence 
such serum (see also below). 

The Patient’s our work was not practical for vari- 
ous reasons obtain the patient’s blood from the vein, but 
found perfectly convenient milk the necessary amount from 
the ear, after free puncture with small lancet Hagedorn 
needle; some instances larger quantities were obtained the 
time the operation. the amount blood our disposal 
was smaller than usually demanded work this character 
were obliged make use smaller quantities also charg- 
ing our tubes—o.5 cubic centimeter instead one cubic centimeter 
the diluted serum being our standard amount. This was en- 
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tirely sufficient, and would emphasize the value this method 
procuring the blood over venous puncture, especially when many 
specimens blood must procured one time, and when re- 
peated examinations are made. were naturally some- 
what restricted the amount serum, however, our experi- 
ments worked with single five-fold dilutions the serum only, 
tests with diminishing amounts being neglected, and for our pur- 
poses unnecessary. 

far the larger number our experiments the blood serum 
was examined within few hours after the blood was drawn, 
Wassermann and his pupils have pointed out that the syphilitic 
examinations certain sera may alter their behavior materially 
standing, both toward syphilitic and normal tissue extracts. 
found, however, that our sera after inactivation for minutes 
52° retained their specific activity toward cancer antigen for 
number weeks without impairment whatsoever. have 
hand present specimen which was secured seven weeks ago and 
active to-day when first drawn. 

for any reason our sera could not examined the day 
which they were obtained, they were separated from the cor- 
puscles soon possible; inactivated and then kept, without any 
preservative, tightly stoppered tubes the refrigerator. sev- 
eral instances carbolic acid was added the extent one-half 
per ceni., but abandoned this, appeared that this amount, 
even after subsequent dilution caused some complement fixation, 
(sc. destruction). 

Our hemolytic system consisted hen corpuscles, anti-hen-rab- 
bit serum, and guinea-pig complement. 

The use hen corpuscles was suggested Dr. 
Lamar the Rockefeller Institute for Medical Research and 
proved very convenient, the finer grades complement fixation 
can more readily recognized from the the in- 
tact corpuscles, which due doubt their form and nucleation. 
five per cent. emulsion was employed. 

The hemolytic amboceptor was such strength that cubic 
centimeter would cause the complete hemolysis one cubic centi- 
meter the corpuscle emulsion the presence 0.1 cubic centi- 
meter fresh guinea-pig complement. 
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The necessity using fresh guinea-pig complement our work 
was really one our chief difficulties. frequently attempted 
its preservation for several days the frozen state, but found that 
with our facilities this was almost impossible; even when had 
been kept happened repeatedly that, although its strength was 
still sufficient hemolyze the corpuscles the presence hemo- 
lytic amboceptor alone, the amount active substance was small 
that the combination antigen-normal serum would absorb nearly 
the entire amount. found that was not safe use any com- 
plement that had been kept longer than twenty-four hours. The 
neglect this rule caused the loss many days’ work. were 
accordingly forced sacrifice new guinea-pig after every two 
days’ work. Puncture the heart was not practical for our pur- 
poses, required larger amounts blood than can obtained 
this manner. Experiments with other sera, complement, 
showed that for our system hen corpuscles and anti-hen-rabbit 
serum guinea-pig serum alone was applicable. Hog serum, well 
rabbit serum, causes more less hemolysis hen corpuscles 
per se. Human serum, chicken serum, and sheep serum are free 
from this objection, but apparently not rich enough complement. 
With human complement particularly, even when combined with 
normal inactivated serum only, the absence any antigen, 
hemolysis whatsoever may occur. This itself very inter- 
esting phenomenon and would merit more extensive investigation 
seems throw some light upon the inhibitory reaction which 
observed various pathological conditions, the absence any 
antigen. 

The Individual Experiment.—The arrangement the individual 
experiment with the necessary controls apparent from the follow- 
ing schema: 


‘Complement 


en. Dil. Dil. 1: 10. il. 13 500, 5% Emulsion. 
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II. Antigen controls. 


0.5 0.5 0.5 0.5 
Serum controls. 

0.5 0.5 0.5 0.5 

9 — 0.5 _ 0.5 

0.5 0.5 0.5 0.3 
IV. Serum-antigen controls. 

0.5 0.5 0.5 0.5 

0.5 0.5 0.5 0.5 

0.5 0.5 0.5 0.5 0.5 

0.5 0.5 0.5 0.5 

Experiment proper. 


The tubes which contain antigen-complement, serum-complement, 
antigen-serum and antigen-serum-complement are incubated for 
one hour 37° before the corpuscles and the hemolytic ambo- 
ceptor are added; when two components only are combined one 
volume normal salt solution (0.85 per cent.) added and when 
one only employed two volumes saline solution are used. 
After the addition the hemolytic system (viz., amboceptor and 
corpuscles) the tubes are returned the incubator, the corpuscles 
shaken intervals about fifteen minutes, and careful note 
taken the progress the hemolysis. 

The most important controls, course, judging the progress 
the hemolysis, are Numbers and 13; these, besides Numbers 
and should invariably made. The others can neglected 
future cancer work, our studies have shown that they are 
unnecessary, the technique here advocated followed; any 
deviations, however, are contemplated they should all carefully 
considered. 

Wassermann originally advocated that the tubes, after the addi- 
tion the hemolytic system, left the incubator for two 
hours, that they should then removed the ice-chest and ex- 
amined the following day. This seems entirely too arbitrary, 
considering the fact that are working with several factors 
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which two least are inconstant quantities, viz., the patient’s serum 
and the complement content the guinea-pig serum, which cer- 
tainly differs more less different animals. would merely 
recall the loss complement which occurs during the process 
fasting. Neglect this factor one occasion caused the loss 
whole day’s work. trust that ere long may 
position control quantitatively the exact amount complement 
that added, but until this can done are scarcely justified 
setting arbitrary time limit, during which the specimens are 
kept the incubator. There are sera, true, which the 
presence suitable antigen bind complement large quantity 
that one could safely leave the tubes the incubator for many 
hours without the occurrence any hemolysis whatever, but 
more common meet with smaller amounts complementophilic 
substance, which hemolysis merely delayed, compared with 
the controls and order demonstrate this delayed hemo- 
lysis, which, course, must interpreted certain grade 
fixation, absolutely necessary observe the specimens from 
time time the incubator and regard the experiment ended, 
for given specimen, soon the controls show that hemolysis 
these complete. many cases this point reached after 
hour hour and quarter. 

The thought naturally suggested itself that the existence 
moderate increase complement fixation beyond normal could 
demonstrated more readily, smaller amounts complement were 
used. This, however, found impractical the degree com- 
plement fixation the part the normal sera times great 
that the upper limit the normal and the lower limit the ab- 
normal were thus brought fairly close together. sure, the 
lower limit the abnormal seems even then far above 
the normal, that possible demonstrate the increase 
most cases the size the the centrifugated 
specimen, the hemoglobin content the supernatant fluid, 
determined with Fleischl’s haemometer, for instance. But our 
technical difficulties were sufficiently numerous without additional 
complications, that were content this stage our research 
confine our attention gross reactions and abandon the 
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attempt obtain maximal Ausbeute” positive findings. For 
this reason especially did continue the use the larger amounts 
complement, and attempt overcome the resultant difficulties 
disregard arbitrary time limit. That Wassermann and his 
collaborators have since come similar conclusion their 
syphilitic work clear from the paper and suggests 
itself natural anyone who has worked along these lines. The 
tubes were accordingly examined from time time and the experi- 
ment interrupted soon the controls and showed complete 
hemolysis. the majority our cases difficulty was experi- 
enced deciding whether fixation had occurred not; some 
instances there was trace hemolysis, but rule partial 
fixation only was obtained the positive cases; any doubt was 
felt whether there was any fixation all the specimens were cen- 
trifugalized, when the question was readily settled. 


RESULTS. 


While many more cases were examined than are included the 
accompanying tables have taken special pains eliminate every 
observation concerning which the ‘least doubt was felt. The list 
hence includes only those cases which well pronounced reac- 
tion was either present absent, viz., those which was per- 
fectly clear that complement fixation had had not occurred. 

study the tables shows once that the malignant cases 
fixation occurs quite frequently, while the non-malignant cases 
rare. our list which includes the most diverse pathological 
conditions was indeed observed but twice and these the fixation 
finds probable explanation the history the patient. No. 
was admitted the hospital with advanced tertiary syphilis (necro- 
sis the turbinates and septum) and are strongly inclined 
attribute the positive reaction this condition, since Weil and 
Braun have shown that the syphilitic reaction may also ob- 
tained, tumor extracts are used antigen instead extracts 
from syphilitic livers. the second case, No. 42, young colored 


Die Technik, der Wassermannschen Reaction auf Syphilis. 
Berl. klin. Woch., 1907, xliv, 1636. 
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Mr. 
Mr. 
Mrs. 


Mrs. St. 
Mrs. 
Mrs. 
Mr. 


Mrs. 
Mr. McG. 
Mr. 
Mr. 
Mrs. 


Malignant Disease. 


TABLE 
CASES. 

Chronic cystitis, nephritis ......... 
Appendicitis and peritonitis 

Hepatic cirrhosis and chronic pancreatitis.. 
Pneumonia, few days after crisis.......... 
Tubo-ovarian abscess (fixation before opera- 

Myeloid myelocytic leukemia 


Mr. 
Mr. McL. 
Mrs. St. 
Mrs. 
Mr. 
Mr. 
Mr. 
Mr. 
Mr. 
Mrs. 
Mr. 
40. Mrs. 
43. Mr. 


Mr. 
Miss 

Mrs. 
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Pooled serum four normal persons...... Complete hemolysis. 
TABLE 

MALIGNANT CASES. 
Malignant growth the lower jaw......... 
Recurrent tumor the parotid, ...... 
Small scirrhus the breast, .......... 
Recurrent carcinoma the thyroid, .... 
Carcinoma(?) the submaxilary gland.... 
Carcinoma the common duct and gangren- 

Carcinomatous degeneration uterine 

Carcinoma the stomach (?) (absence 

presence lactic acid) ............. 


44. Mrs. 
45. 
46. Miss 
47. Mrs. 
48. Mr. St. 
49. 
50. 
Mrs. 
Miss 
Mrs. 
Mrs. 
Mrs. 
Mrs. 
Mrs. 
Mrs. 
Mr. 
to. Mrs. 
Mr. 
13. Mrs. 
14. Mrs. 
15. Mr. 
16. Mrs. 
18. Mr. 
19. Mrs. 
20. Mr. 
Mr. 
24. Mr. 
25. Mrs. 
26. Mrs. 
28. Mrs. 
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35. Mr. Carcinoma the Fixation. 


indicates post operative; before operation. 


woman, direct syphilitic history could not obtained, but the 
fact that she was operated for pus tubes suggested that the possi- 
bility preceding syphilitic infection can least not denied. 
Unfortunately did not have appropriate syphilitic antigen 
hand test this question the time. 

might course argued that since cancer antigen may cause 
complement fixation with syphilitic serum that some our positive 
findings the malignant column also may have been due syphilis 
and not referable the existence malignant disease. 

then eliminate the known case syphilis from the non- 
malignant column and allow the doubtful one remain find 
that with cancer antigen fixation occurred per cent. all 
cases, while among the cancer cases per cent. gave positive 
reaction. 

Considering the fact that have thus far worked only with 
breast cancer antigen, and that the method yet necessity 
imperfect, must seem not unreasonable suppose that with im- 
proved technique still larger yield positive findings may 
obtainable, and that the reaction may become important one 
diagnosis. While are aware the fact that the number 
cases which have had occasion examine still far too small 
permit any far reaching conclusions, feel strongly tempted 
state even now that barring the occurrence syphilis positive 
reaction with cancer antigen may regarded strong evidence 
the existence malignant disease. Our blood specimens came 
frequently, merely numbered, labelled with the name the 
patient and without any clue regarding the nature the disease; 
still were frequently able make the diagnosis without 
ing any previous knowledge the patient’s condition whatsoever. 
example would cite the following instance: have 
pointed out before that while the majority cases the comple- 
ment fixation only partial may times complete. This 
complete reaction striking that naturally attracts imme- 
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diate attention. were accordingly much interested find this 
specimen blood which came with the patient’s name, 
but without further comment. Upon inquiry whether the case were 
malignant one were told that the patient had only been 
admitted that morning, that there was connected with 
the lower jaw, but that further data had been obtained. The 
history then showed the following: 

The patient was man, 70, whose general health had been excellent; 
there was particular history syphilis; his wife had died typhoid 
fever and there were six children living and good health. About week 
before Christmas, 1907 (ten weeks before admission) first noticed swelling 
the right lower jaw which gave rise much pain, and became rapidly larger. 
Upon admission the service Dr. Wm. Fisher, its size was about that 
small egg, over which the skin was partly adherent. was irregular form 
and extended along the floor the mouth the region the submaxillary 
gland. Its outline was indefinite, but seemed partly connected with the bone; 
was hard the touch, decidedly tender deep palpation, and not connected 
with any teeth, which had all been removed that side many years ago. The 
tumor was removed Dr. Fisher together with the ramus the jaw and the 
submaxillary gland, and submitted Dr. Bloodgood for examination, who 


reported that the diagnosis lay between alveolar sarcoma, endothelioma and 
carcinoma. 


This case particularly interesting, the possibility exists that 
connective tissue tumor and that the reaction was obtained 
with breast cancer antigen. list includes two other tumors 
this order, Nos. and 29, viz., sarcomatous fibroid and 
ovarian sarcoma. 

realize that would unwarrantable draw any far- 
inferences from these observations, but the finding es- 
pecially interesting since has been shown that mice which have 
been rendered immune carcinoma are also immune sarcoma, 
other words, much closer relation must exist between the 
connective tissue tumors and epithelial growths than was formerly 
supposed. 

will noted from survey our cases that many the 
examination was made after operation, the interval varying be- 
tween day and several weeks. The question accordingly arises 
whether some our negative results may not owing the fact 
that the blood was taken relatively late after the extirpation the 
growth. While this possibility cannot eliminated without 
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further investigation surmise from our observations that the 
time element, within certain limitations, not responsible for the 
negative findings, for have been able ascertain that the in- 
hibitory substance does not necessarily disappear from the blood 
even after extensive excision, and have even gained the im- 
pression that the amount does not necessarily diminish. some 
instances, true, the reaction becomes materially less marked 
after number weeks and may even disappear, but others, 
after temporary decrease its intensity, was later found 
marked the beginning. Case 11, for example, about three 
weeks after operation, the reaction was just intense the day 
preceding the removal the growth. How long may remain 
present after operation future studies will have 

are thus not inclined attribute our negative findings the 
removal the growth, but rather believe that the reaction was 
absent also before operation, and considering the location the 
growths the negative cases the thought suggests itself that 
these auto-inoculation with the primary degenerative products 
the tumor may not occur readily the others. For will 
noted that the majority these negative cases are growths 
which are connected with the channels the body which lead 
directly the exterior, viz., the gastro-intestinal canal and the 
vagina. This question, however, cannot decided until much 
larger amount material has been studied and classified. 
mention the matter merely possibility. Apparently opposed 
this explanation the fact that continued vaccination patients 
with shake extracts cancer tissue does not necessarily cause the 
reaction appear, when has been absent before. Our observa- 
tions, however, here also, are still too small number allow 
speak definitely, and the time during which the injections have 
been continued too short. hope report this point detail 
future occasion. 

would course tempting theorize the basis our 
observations, but purposely refrain from doing so, and are con- 
tent merely stating the facts, which have been obtained. The en- 


recent examination this case, about eight weeks after operation, showed 
only very faint reaction. 
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tire question complement fixation the result “antigen- 
reaction hardly yet open intelligent speculation, 
and would emphasize once more that have used the term 
antigen and antibody the present paper merely matter 
convenience and not wish imply the least that regard 
the reacting substance the blood serum the expression 
defensive reaction the part the body, and hence measure 
cancer immunity. incline the view, however, that the 
serum reaction product more less specifically the 
cancer antigen and would emphasize that negative reactions only, 
with cancer antigen, have been obtained the numerous cases 
which normal” body cells were undergoing degeneration even 
large numbers, exemplified more specifically the negative find- 
ings the myeloid myelocytic leukemia, and the various types 
abscess formation, noted our first table. 


While the complement fixation which reference has been had 
the foregoing pages depends upon the interaction between two 
factors, which one present the blood serum the patient 
and the other the cancer extract, have met with second type, 
which the inactivated serum binds complement per se. our 
series nearly one hundred cases this occurred but four times, 
viz., two cases hepatic cirrhosis, one Banti’s disease, and 
patient who had passed through three operations for cancer 
the breast and had been treated for six months with injections 
vaccine. This phenomenon was first observed Neis- 
ser and case impending uremia and has 
since been studied Neisser and Hed- 

and Doering, Zur Kentniss hemolytischen 
menschlichen Serums. Berl. klin. Woch., 1901, xxxviii, 593. 

and Friedemann, Uber Amboceptoidwirkung einem menschlichen 
Serum, ibid., 1902, xxxix, 677. 

Zur Kentniss ureemischer Deutsch. med. Woch., 1901, 
744. 


Hedinger, Klin. Frage Deutsch. Arch. klin. 
Med., 1902, 24. 


inn. Med., 1903, xxiv, 649. 
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mann and has been met with isolated cases 
pneumonia, sepsis, carcinoma, leukemia, uremia, etc., and has 
been experimentally produced Bergmann and Salvini 
phosphorus poisoning, and Eva uremia and 
nephritis. 

Since Neisser and Friedmann found distinct decrease the 
amboceptor content the heated serum they attempted explana- 
tion the phenomenon assuming the formation amboceptoids 
and their union with the haptophoric groups the red corpuscles. 
Bergmann and Keuthe, however, showed that hemolytic inhibi- 
tion also, previous heating, the amboceptors the 


serum are removed uniting them with red corpuscles and 


trifugalizing, after absorption complement means yeast. 
They accordingly conclude that hemolytic inhibition referable 
preéxistent anticomplement, which active serum bound 
certain amount complement, and that the result heating 
56° the binding complement destroyed and the anti-comple- 
ment liberated. From their experimental work phosphorus 
poisoning Bergmann and Salvini are further led assume that 
the degenerating liver substances are liberated that lead the 
production antibodies. then both antigen and antibody are 
simultaneously present the circulation, considerable amount, 
the result impoverishment complement, which can 
directly demonstrated. the combination antigen-antibody 
present smaller quantity the inhibitory effect may still demon- 
strable the inactivated serum and may increased the further 
addition antigen. Bergmann and Salvini finally suggest that 
might possible demonstrate the inhibition the addition 
suitable amount antigen even cases which, without 
this, hemolysis must proceed unimpeded. This. explanation 


Berl. klin. Woch., 1904, xli, 181. 

Beit. Studium Complemente, Miinch. med. Woch., 1905, liii, 2065 
and 2126. 

Bergmann and Keuthe, Die Hemmung Hemolyse durch inactivirte 
menschliche Sera, Zeit. exper. Pathol. Therap., 1906, iii, 225. 

Hoffmann, Experimentelle Untersuchungen iiber hemmende Wirkung 
inactivirter Sera., ibid., 704. 
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seems us, may applicable also certain cases cancer, 
well the syphilitic cases and certainly deserves careful con- 
sideration. But does not satisfactorily explain the continued 
inhibition after operation, unless assume that its persistence 
indication that the cancerous tissue has not all been removed. 
hope report our own investigations this direction 
future paper. 

What relation, any, exists between these findings under path- 
ological conditions and the thermostabile anticomplementary constit- 
uants normal blood serum and 
future investigations will have show. demonstration their 
identity would course constitute very serious obstacle the 
acceptance Bergmann’s view. 


The Thermostabile Anticomplementary Constituents the 
Blood. Journ. Exper. Med., 1906, viii, 726. 

Manwaring, The Third Serum Component. Journ. Infect. Dis- 
eases, 1906, iii, 647. 


ANALYSIS FOUR HUNDRED CASES 
EPIDEMIC MENINGITIS TREATED WITH 
ANTI-MENINGITIS SERUM.* 


SIMON FLEXNER JAMES JOBLING. 


(From the Rockefeller Institute for Medical Research, New York.) 


INTRODUCTION. 


have already reported concerning the effects the employ- 
ment antimeningitis serum, prepared the horse the inocu- 
lation Diplococcus intracellularis and its products, upon the course 
and termination small number cases epidemic 
The results first reported were, the whole, satisfactory that 
believed the employment the serum wider scale not only 
justified but clearly called for; and are now position pre- 
sent second series figures which are based upon analysis 
something more than 400 cases epidemic meningitis which 
the serum has been used. 

The cases meningitis upon which this analysis rests have arisen 
different and widely separated parts the United States and 
Canada, and Great Britain. They have occurred sometimes 
small epidemics, Castalia and Akron, Ohio, Porterville, 
California, and possibly other places the United States, and 
Belfast, Ireland, and Edinburgh, Scotland; and sometimes spo- 
radic outbreaks considerable extent, Cleveland, Boston, 
Baltimore, Cincinnati, Philadelphia and New York. Moreover, 
now evident that so-called epidemic meningitis widely prevalent 
throughout the United States, and would appear question- 


for publication July 1908. 

*Journal Experimental Medicine, 1908, Independent publications 
the use the serum have been made Robb, British Medical Journal, 
1908, 382; Dunn, Boston Medical and Surgical Journal, 1908, clviii, 370; 
and Journal the American Medical Association, 1908, li, 15; Chase and 
Hunt, Archives Internal Medicine, 1908, Churchill, Journal the 
American Medical Association, 1908, li, 21; and Miller and Barber, idem, 
1908, 1957. 
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able whether any parts are really free from the disease. view 
the fact that have demanded that the bacteriological diagnosis 
made every case meningitis for which have supplied the 
serum, and which have accepted for our analysis, and that 
doubtful instances have ourselves examined stained slides and 
sometimes cultures prepared from the spinal exudates, can speak 
with positiveness upon this important subject. Whether the wide 
distribution the epidemic type meningitis the United States 
the outcome and residue the epidemic that raged New York 
and vicinity from 1905 1907, whether the disease tends 
exist and has long existed sporadic state this country, from 
which the severe epidemic outbreaks have occasionally taken their 
origin, has not been satisfactorily determined. 

The mortality the disease reached during the height epi- 
demics the United States and Great Britain has been about the 
same, that is, per cent. The mortality the sporadic form 
the disease far has prevailed the United States scale 
sufficiently large allow conclusion upon this point, has not 
been considerably lower than that figure, and has sometimes been 
higher. Dunn? gives chart which the mortality the disease 
shown for the cases treated the Boston Children’s Hospital 
from 1899 1907, before the antiserum was employed, and 
ranges from per cent. This chart also shows the striking 
fali the curve which has been produced the employment the 
serum, for since the spring 1907, when the use the serum was 
first introduced, the mortality has fallen below per cent. Menin- 
gitis has not been epidemic Boston since 1897. The epidemic, 
properly speaking, meningitis ceased New York with the 
appearance warm weather the spring 1907, and the cases 
the epidemic type the disease which have appeared since that 
time have arisen sporadically. have procured from Dr. 
Baker, the department health, the case mortality statistics 
for this period. During 1906 when the epidemic was its height 
1032 cases with 812 deaths were reported Greater New York; 
the mortality was 78.7 per cent. During 1907 when the epidemic 
was declining 828 cases with 642 deaths were reported; the mor- 


the American Medical Association, 1908, li, 16. 
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tality was 77.5 per cent. During the first six months 1908 
when the disease prevailed sporadically 253 cases with 182 deaths 
were reported; the mortality was 71.9 per cent. Dr. Baker in- 
formed that the case mortality records the department are 
less perfect than the gross mortality records; but the average 
error each period may assumed the same, the figures 
may accepted generally correct. striking diminution 
the fatality the disease has therefore taken place Greater New 
York during 1908 compared with the period corresponding 
the height the epidemic. The small epidemic which prevailed 
Akron, Ohio, 1907, consisted Among the first 
ten cases which occurred there were nine deaths: mortality 
per cent. Then the use the serum was begun, and was em- 
ployed the next cases, which nine recovered: mortality 
the three cases which were fatal one was mori- 
bund when first injected with the serum, and another suffered 
fulminant attack. The epidemic Porterville, California, began 
December, 1907, and embraced Among the first 
twelve cases there was one recovery: mortality 91.6 per cent. 
The serum was employed the last four cases, which three 
recovered: mortality per cent. There was difference 
observed the manner onset the last four compared with 
the earlier cases, although their course was milder and the termina- 
tion more favorable. The epidemics Ireland and Scotland have 
been great severity, and the mortality, before our serum was 
employed, was above per cent. During the first period the 
use the serum the mortality cases observed outside and inside 
hospitals, but treated serum, ranged from per cent. 
The figures contained Dr. Robb’s report serum-treated 
cases give, after deducting the fulminant and moribund cases, 
per including them, 26.7 per cent, mortality; Dr. Ker’s 
figures, based cases, are higher, from 44.5 per cent., 
under the same conditions calculation the former. 

The analysis which presented based upon histories 
cases epidemic meningitis which the diagnosis has been estab- 


and Hunt, op. cit. 
Miller and Barber, op. cit. 
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lished bacteriological examinations well the usual clinical 
tests. The histories have been supplied physicians hospital 
and private practice, who have employed the serum. are 
under many obligations these physicians, who generously gave 
their time the study the effects the serum. will not 
possible for mention name all who participated the 
study. But our special thanks are due Dr. Gardner Robb, 
Belfast, Ireland; Dr. Ker, Edinburgh, Scotland; Dr. 
Ladd, Lakeside Hospital, Cleveland; Drs. Longcope and 
Morris Lewis, the Pennsylvania Hospital, and Dr. Franklin 
Royer, the Municipal Hospital, Philadelphia; Drs. Charles 
Dunn, John Lovett Morse, Ames and Frederic Shattuck, Bos- 
ton; Dr. Frank Fulton, the Rhode Island Hospital, Providence; 
Drs. Barker, Frank Sladen and Harvey Cushing, the 
Johns Hopkins Hospital, Baltimore; Drs. James Morgan and 
Wilkinson, the Garfield Hospital, and Dr. Adams, 
Washington; Drs. Henry Koplik, Henry Heiman, Morris Manges 
and Alfred Meyer, the Mt. Sinai Hospital, Dr. Emmett Holt, 
the Babies’ Hospital, Dr. Lewis, St. Vincent’s Hospital, 
Dr. Swift, St. Mary’s Hospital, Dr. George Peabody, 
the New York Hospital, Drs. Walter James, John Thacher and 
Northrup, the Presbyterian Hospital, New York; Dr. 
Charles Duval, the Montreal General Hospital, 
Drs. Frank Churchill and Maximilian Herzog, Chicago; Dr. 
Alfred Cole, the City Hospital, Cincinnati; Dr. Philip King 
Brown, San Francisco, and Drs. Austin Miller and Barber, 
Porterville; and the other physicians whose names are given 
the table, attached the isolated cases treated them, and the 
hospital internes who contributed such valuable service the carry- 
ing out the serum injections and the making bacteriological 
and examinations. 

making the tabulations upon which the results are based, 
account has been taken the ages and sex the patients, the type 
the disease, the period the disease which the serum was first 
injected, the days the disease which subsequent injections were 
made, the total amount serum employed, the effects produced 
the temperature and the subjective and objective symptoms the 


“hs 


694 Epidemic Meningitis Treated with Serum. 


disease, upon the duration the symptoms, the number the diplo- 
coccus the spinal exudate, and its viability cultures, the general 
leucocytosis, and the manner recovery—that is, whether grad- 
ual improvement the symptoms, lysis, their abrupt ter- 
mination, crisis—and some other details the disease. 

wish state that Table (see page 711 seq.) contains 
record all the histories cases epidemic meningitis treated 
with the serum which were received the time the 
completion this report, and that making the various sta- 
tistical tabulations selection cases has been made further 
than exclude first, those cases which survived the first dose 
the serum less than twenty-four hours. may, think, ac- 
cepted probable that any marked benefit which the serum may 
assumed exert, could hardly effectively manifested before 
the first twenty-four hour period following its administration had 
elapsed. has chanced that the histories here analyzed the 
eliminations include chiefly cases which were moribund the 
time their admission hospital and the first serum injections, 
and which the survival was often only few hours. second 
elimination, embracing smaller number cases, includes the 
rapidly fatal fulminant cases. rule possible separate 
means the patients’ histories and the clinical appearances, 
the fulminant cases which terminate fatally, from the moribund 
ones which have only few hours live. Indeed the propriety 
eliminating the fulminant cases from the statistical calcula- 
tions may possibly questionable procedure, since, rarely, 
case with fulminant onset has recovered under the employment 
the serum. However, adhering our rule not take into 
account calculating the percentage any case which survived first 
serum injection less than twenty-four hours, the fulminant cases 
are practically eliminated. third small elimination includes 
eral cases secondary and mixed infection the meninges, 
intercurrent infection (erysipelas, peritonitis) which were the im- 
mediate causes death, and hopelessly chronic examples the 
disease children who were moribund after two three months 
illness, but who survived first serum injection longer than twenty- 
four hours. _There were cases eliminated moribund, 


Simon Flexner and James Jobling. 695 


cases fulminant, and secondary and intercurrent fatal 
infections, chronically moribund. 


RESULTS ACCORDING THE AGES THE PATIENTS. 


Table all the cases subjected analysis are briefly described; 
they number 421. these, cases were eliminated for the rea- 
sons already stated. Hence the total number cases which will 
subjected analysis 393, which 295 per cent. re- 
covered, and 98, per cent. died. Tabulated according the 
ages the patients the following results are obtained: 


TABLE II. 
Total Number Recovered. Died. Mortality 
Cases. Percentage. 

5 10 79 70 9 Il 4 

Age not given. 46.1 


will desirable consider these figures somewhat detail. 
Perhaps the most striking figures are those relating children 
under one year age. Epidemic meningitis commonly regarded 
being uniformly fatal among infants under one year. 
states that twenty cases under one year (in his hospital wards) 
not one and Koplik® states that cases below one 
year age observed him either died, were discharged 
unimproved. have, therefore, made special table the cases 
infants under one year age, that they may more closely 
scrutinized. 

The results shown Table III are, indeed, not only instructive 
but hopeful augury. the eleven cases which terminated 
death, ten were already the third week the disease, 
later stage, even, six more presented well-marked symptoms 
hydrocephalus, and one case only was the first week 
illness, when the serum injections were begun. the eleven 


Diseases Infancy and Childhood, 1906, 763. 
Modern Medicine, 1907, ii, 575. 
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cases which recovered, one infant was four weeks old when 
first injected, all but three were the first week the disease, 
and none showed symptoms hydrocephalus when the injec- 


TABLE III. 
day. traventricular injection. 
day. 
week, later 

Death. Garfield, Hosp. Hydrocephalus and mixed 
infection admission. 

day. 
Death. Lakeside Hosp. Hydrocephalus admis- 
sion. 
cedema admission. 

Recovered. Cincinnati Hosp. Prompt recovery. 

16) 5 M. 4 45 

lumbar puncture. 
21 6 M.)| 60 60 th Newark Hosp. Chronic case. 
ton. 
108 Death. Bellevue, Secondary streptococcus in- 
fection. 


tions were begun. 


Hence the outlook for favorable effects from 


the serum injections infants under one year age may 
considered hopeful, provided the injections are begun early 
period the infection and before anatomical changes leading 


eliminated from the tabulation. 
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hydrocephalus, and the consequent locking infected exudate 
the cerebral ventricles, are 

The mortality among somewhat older children—those ranging 
from one two years age—has been the past high 
almost high among the younger infants. the nineteen 
children our series between the ages one and two years, eleven 
recovered and eight died. analysis these shows that only 
one case injected the first week illness died, while six cases 
injected the first week, and five cases injected from the second 
the fourth week, recovered. probable therefore that the 
same conditions determine for this series for the preceding series 
what the outcome shall be, and the chief obstacle successful treat- 
ment the serum injections found the greater tendency 
exhibited young children affected with epidemic meningitis 
develop early basilar lesions leading chronic hydrocephalus. 

The rise recoveries and fall deaths the next several series 
cases, until the twentieth year reached, call for special 
comment, but show conclusively that the mortality from epidemic 
meningitis can greatly reduced the proper injection anti- 
serum. are, indeed, encouraged the figures presented even 
beyond what they actually exhibit, since believe that the cases 
have not been treated uniformly well they might have been. 
will shown presently when come speak the influence 
the injection upon the mode termination the 
disease, one the important factors determining good results 
early injection, and yet many cases where the outcome was 
good one, the injections were made late its course. Aside from 
this fact, however, are the additional facts the skill with which 
the serum injected, and its proper dosage and spacing, regard- 
ing which there have been unavoidable discrepancies. two in- 
stances least fatal termination was insured and recovery de- 


even this condition retained infected exudate the cerebral 
ventricles may not hopeless now that Cushing and Sladen have shown the 
feasibility direct drainage the ventricles and serum injection. See Jour. 
Exp. Med., 1908, 548. Since the completion this report have received 
from Dr. Robb the histories three cases children under one year age and 
one case child fifteen months old, all which the serum was injected the 
first week illness and recovery took place. 
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feated, apparently, through the induction from without second- 
ary pyogenic infection the meninges. one case convalescent 
succumbed Staphylococcus aureus infection arising from 
infected needle track, and another patient who had shown rapid 
improvement succumbed streptococcus infection also ex- 
ternal origin. 

The possibility this danger secondary infection the men- 
inges from without should always kept mind those en- 
trusted with the injection the serum, and pains should 
spared disinfecting the field operation and all objects coming 
into contact with the serum. precaution should taken 
from the beginning, since prediction seems, present, impossible, 
whether one many injections the serum may required. 
Cases marked severity have improved rapidly after one in- 
jection not demand another, and cases apparently mild have 
called for successive injections before responding the treatment. 
The general statement may hazarded that the milder the case 
and the earlier the injection serum made, the more certain 
and more rapid the improvement; but this statement there have 
already occurred not few exceptions which severe and semi- 
chronic cases have responded more quickly and surely than earlier 
mild ones. The individual factors patients and micro-organ- 
isms play part here all other infective diseases with which 
are familiar. 

our first publication pointed out the dangers and diffi- 
culties that are connected with the intradural mode administra- 
tion the serum which then regarded essential; and, 
may now added, the wider our experience with the serum has 
become, the more have been convinced that the successful substi- 
tution subcutaneous intravenous for intraspinal injection can- 
not accomplished. 

wish draw especial attention the number deaths 
among the embraced the series over twenty years age, 
since believe that the somewhat higher mortality among them 
can explained, probably, the fact that larger number than 
other series was treated widely scattered physicians who had 
had little previous experience with the serum. this not 


| 
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the reason, and adults twenty years and over are less subject 
the beneficial action the serum than younger persons, the fact 
will course come out finally; but with one exception (Cincin- 
nati City Hospital series) wherever considerable number cases 
these ages has been treated one person the proportion re- 
coveries deaths has been high. justice Dr. Cole, Cincin- 
nati, whose general results obtained with the serum have been ex- 
cellent, should stated that many the failures occurred the 
early period his employment the serum and among negro 
patients, the circumstances surrounding which made the most favor- 
able administration the serum difficult. all Dr. Cole treated 
with the serum eleven cases over twenty years age. these 
two were moribund and died soon after the first injection. The 
other six fatal cases were injected between the third and twentieth 
days illness. The three cases which recovered were injected 
the first week illness. These figures are contrasted with 
those obtained the Johns Hopkins Hospital, where seven 
patients over twenty years age five recovered and two died, and 
especially with those given Dr. Robb, Belfast, who treated 
twenty-one cases these ages, eighteen recovering; and the 
three fatal cases two died within twenty-four hours the first in- 
jection serum. Dr. Robb’s cases are especially significant, since 


they were treated during the prevalence epidemic. men- 
ingitis. 


RESULTS ACCORDING THE PERIOD INJECTION. 

have also analyzed the histories according the earliest 
periods the disease which the injection the serum was be- 
gun. Not all the histories are perfectly definite this point and 
hence have used the analysis only those that are definite. 
not few cases the onset the disease was insidious and the pro- 
dromata appear have been indefinite, and more less over- 
looked. other times, and this seems have been the more fre- 
quent experience, the onset was abrupt, that special doubt 
surrounded the beginning the disease. Under the circumstances, 
therefore, the danger that the period elapsing between the onset 
the symptoms the disease, their recognition, and the first 
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serum injection, will calculated too short rather than too long. 
very rare, except the fulminant cases, that one can assure 
himself that dealing with the disease the first day its 
existence. 

The histories 361 cases were sufficiently explicit enable 
approximate the period which the first serum injection was 
made. have arbitrarily chosen the three periods which follow, 
which group the cases: 


Period Injection Number Number Number Died. Per Cent. 
Ist day. 123 107 16.5 


spite the uncertainties surrounding the period onset 
the symptoms, which affect the accuracy the calculation the 
period, the beneficial influence early injection rendered 
ciently obvious the table. The period embraced the last 
group is, course, highly irregular, since not few cases came 
under treatment when they were semi-chronic chronic state 
after many weeks illness. the whole, therefore, the outlook 
even for the latter class patients not wholly discouraging; 
and, indeed, are the opinion that long the diplococcus 
still present the meningeal exudate, and the mechanical damage 
the anatomic structure not irreparable, the employment the 
serum holds out hope considerable benefit. one respect cases 
coming under any treatment the end week even longer 
interval since the appearance the symptoms meningitis, present 
the advantages which accrue from the spontaneous elimination 
death the severer and rapidly-fatal examples the disease, and 
the circumstance that some them will already progressing to- 
wards recovery. The offset these advantages found 
the larger number cases the common and severer types, 
which, the past, having survived the early acute stage the dis- 
ease, developed semi-chronic and chronic lesions which they suc- 
cumb. Hence any considerable number cases the class 
under consideration the fatalities have the present tended 
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greatly exceed the recoveries. should, therefore, expect less 
benefit manifested the serum injections which are carried 
out during the later, compared with the earlier periods the 
infection. the next table the results the periods in- 
jection the different age groups are shown. 


TABLE IV. 
Day. 4th 7th Day. Later Than 7th Day. 


MANNER TERMINATION THE SYMPTOMS. 

described our first the antimeningitis serum 
the different manner which the symptoms terminated num- 
ber the serum-treated cases, and drew attention the not 
uncommon abrupt manner termination which applied the 
term crisis. have examined the larger collection histories 
now our possession from the point view the manner the 
recovery; that is, whether gradual subsidence the symptoms, 
lysis, the abrupt cessation, crisis. considering the 
figures which will present bearing this point, account 
should taken the fact that rare instances only have the his- 
tories contained the specific statement that the symptoms terminated 
one the other these ways. almost all instances have 
had ourselves make the decision, which have done study- 
ing carefully the facts given the histories. Hence not 
believe that our decisions have been uniformly correct, and the 
figures are presented, therefore, merely approximation 
what may found later the true figures. There can little 
doubt that these figures will have modified later, accord- 

cit., 197. 
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ance with the wider observation and more exact and uniform judg- 
ment which will come exercised. believe, however, that 
the employment the serum new and very desirable mode 
recovery, secure which the future every effort should 
made, has been effected. 

order that recovery crisis should intentionally promoted 
will necessary, preliminary step, study closely the con- 
ditions under which has come about spontaneously the serum- 
treated cases, that they may designedly imitated. not 
ourselves feel able undertake this study, which should, think, 
made the clinicians themselves, but think desirable, im- 
perfect the present figures may be, classify them way 
that may serve bring out their suggestive values. have, 
therefore, brought them together the form table (V), and 
arranged them according the ages the patients and the three 
periods the first injection the serum. 


TABLE 
First Fourthto Seventh Later than Total 
Day. Day. Seventh Day. 

Under yr. 

yrs. 

Over 


The above table (V) shows that 273 cases epidemic men- 
ingitis treated with the serum which recovered, the termination 
the symptoms approximately 200 was gradual one and 
more less sudden nature. And, hence, allowing for unavoid- 


f 
| 
| 
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able errors judgment interpreting the histories, think that 
probable that this abrupt critical cessation the symptoms 
may take place about per cent. the patients who recover 
under the influence the serum treatment. Subjecting the figures 
the table still closer scrutiny, found that the number 
instances lysis and crisis occurring cases treated within the 
first three days illness the proportion 33, the 
fourth seventh day, 24, and later than the seventh day, 
16. other words the ratio according these periods 
2.3, and 3.4 one respectively. will not profitable 
carry this analysis further, since the table exhibits clearly other 
relationships and the whole number cases not large enough 
warrant the making any far-reaching deductions. 


FREQUENCY RELAPSES. 

was evident us, from the study the first series cases 
treated with the serum, that certain number cases, apparently 
recovering, would suffer recrudescences the disease. that 
time further statement could ventured than that the resump- 
tion the serum injections promised control this condition 
relapse they had the original The present larger num- 
ber histories has afforded some additional data bearing the 
subject the relapses, but they are, affecting this subject, very 
unequal have been able collect from the histories 
examples undoubted relapse, which terminated recovery 
and death. are, therefore, encouraged believe that the 
early recognition the relapses, and prompt and vigorous re- 
sumption the injections, will often arrest their progress and bring 
about favorable termination the disease. 


DURATION ACTIVE SYMPTOMS. 

Closely connected with the question the manner termination 
the symptoms the question the duration the active symp- 
toms the disease serum-treated compared with non-serum- 
treated cases. view the relatively large number the former 
cases which the symptoms cease abruptly, the fact open 


Pee 
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prediction that the average duration days, the active symptoms 
any considerable number the cases, will smaller than 
similar number cases which had not the benefit the serum. 
have analyzed 228 histories, which the data covering this 
point are pretty complete, with reference the duration the 
fever and the usual subjective and special objective symptoms among 
patients who recovered, and found the period about 
days. 

This period, should stated, embraces not the entire time 
during which the patients were under observation hospitals and 
private practice before their discharge, but covers the interval 
during which they presented active symptoms illness. Hence 
has happened that the interval has not infrequently been estimated 
only few days length, although the recovery lost strength 
and the ability resume the ordinary vocations took much greater 
number days. 


INFLUENCE 

our first publication the serum treatment epidemic men- 
ingitis drew attention fact, which impressed remark- 
able and significant, namely, that very soon after the serum injec- 
tions were begun the diplococci tended greatly reduced num- 
bers, disappear from the fluid part the exudate, become 
wholly intracellular (unless they were already entirely absent), 
present certain changes appearance, swelling and fragmenta- 
tion, and stain diffusely and indistinctly, and coincidentally 
lose viability cultures. The later and far wider experience has 
tended confirm the views first expressed, based the effects 
and while exceptions occur which the diplococci dis- 
appear become engulfed and change morphology lose via- 
bility more slowly, yet the general fact the profound and rapid 
injury exerted upon the diplococci the serum seems securely estab- 
lished. There seems little doubt that part the beneficial effect 
the serum injections must arise from the restriction multipli- 
cation and from the greater phagocytosis the diplococci. 

have indicated our main table (1), under the heading 
“Influence Diplococci,” what the fate the diplococci the 


. 
5 
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spinal exudate was cases which the serum was injected, and 
which adequate observations were made the number, appearance, 
prompt disappearance and loss the diplococci, 
mean that after the first, second third serum injection they were 
greatly reduced numbers and lost power grow favorable 
culture media, and the term loss grad- 
“slow disappearance,” mean that the diplococci showed 
themselves more resistant the serum. the strongest 
impression the rapidly injurious action the serum upon the 
diplococci will brought out simple statement the number 
instances which, recovery having taken place, the diplococci 
were affected this “rapid,” “prompt,” and this 
manner. The records the histories 110 cases are sufficiently 
complete admit decision upon the fate the diplicocci; and 
have therefore ascertained that 100 cases the diplococci 
disappeared and lost viability quickly, and cases slowly. 
Perhaps word should added the question the value 
evidence the observed loss power the diplococci grow 
the cultures, their capacity multiply restricted manner 
the meningeal exudate. believe that there absolute 
agreement between the facts regarding cultivation outside the ner- 
vous system and capacity for growth the meninges. Instances 
have been observed (Presbyt. Hosp. Case etc.) which relapse 
symptoms was ushered in, attended by, increase the number 
-and resumption normal appearance the diplococci, which yet 
did not grow cultures, although the medium was otherwise favor- 
able the diplococcus. course degree surprising, but 
quite what should, view the anatomical conditions present, 
expected, that after complete disappearance the diplococci from 
the spinal exudate they should sometimes reappear. The resolution 
the fibrino-purulent exudate must often proceed slowly, and until 
complete the diplococci must often find favorable niches 
which survive and even multiply. From such active foci 
the reinfections, with which the relapses are associated, probably 
take place. the fatal cases the diplococci are often more resis- 
tant, and fail wholly influenced the serum injections, are 
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little influenced them. The viability under these circumstances 
likely also retained. 

The opportunities for such cryptic survival the diplococci prob- 
ably explain the exceptional instances which the symptoms and 
the character the spinal exudate leave doubt the existence 
acute (epidemic?) meningitis, but which there failure 
demonstrate the diplococci the first lumbar puncture, even 
all cases which recover rapidly. 


INFLUENCE SPINAL EXUDATE AND LEUCOCYTOSIS. 

Attention was previously directed the rapidity with which 
the exudate the meninges loses turbidity under the influence 
the serum This fact has been noted again and again 
the subsequent cases treated with the serum. Indeed, would 
now appear the fear expressed that the cases with strictly 
purulent exudates might less amenable the action the serum 
was premature. fair number cases (see Table which the 
notes state the spinal exudate have been purulent, have recovered, 
and the rapid clearing the exudate was observed even them. 
Whether there complete anatomical restitution the meninges 
these cases can only determined post-mortem examinations 
but that complete functional restoration can take place may re- 
garded established. 

Closely connected with the rapidity with which the cerebro-spinal 
exudate loses pus cells and returns limpid condition the state 
the general leucocytes the blood. the inflammatory emigra- 
tion arrested the serum injections, then the number circu- 
lating leucocytes should tend rapidly return the normal. The 
facts hand, based upon many counts the circulating leucocytes, 
only few representative ones which can reproduced here, 
made before the injections the serum were begun, and afterwards 
regular intervals, show, was expected, favorable cases 
going recovery, fall, often very rapid and even critical, 
the number leucocytes the general blood stream with which 
the disappearance the diplococci and the clearing the spinal 
exudate are correlated. 


Op. cit., 200. 
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Case. Age. Before After First After Second After Third Result. 
Injection. Injection. Injection. 

Johns yr. 21,000 Serum, Serum, Serum, Recovered. 
pital No. 37,600 15,600 8,000 
(Dec. 28). (Dec. 31). (Jan. 23). 

Idem No. yr. 40,600 Serum, Serum, Recovered 

Idem No. yr. 44,000 Serum, Serum, Recovered 

19. (May 20). May 20. May 21. crisis. 
26,400 6,400 
(May 21). (May 24). 

Mt. yr. 32,600 Serum, Serum, Recovered. 

(Mar. Mar. II. Mar. 13. 
28,000 16,000 

(Mar. 12). (Mar. 14). 
25,000 15,000 

(Mar. 13). (Mar. 16). 

St. Mary’s |12 yr. 47,500 Serum, Serum, Recovered 
Hospital (Mar. 21). Mar. 21. Mar. 22. crisis. 
No. count. 12,500 

(Mar. 23). 

Pennsyl- yr. 23,350 Serum, Serum, Serum, Recovered 

vania (May 14). May 16. May May 22. 
Hospital 20,650 10,550 24,950 12,450 
No. (May 16). (May 17). (May 22). (May 23). 

12,050 10,900 
(May 19). (May 24) 
10,600 9,600 
(May 20). (May 25) 
12,500 
(May 21) (May 26) 
10,750 
(May 27) 
10,850 
(June 


has been stated already that during the relapses, and possibly 
ushering them in, the spinal exudate becomes more turbid, with 
which condition there correlated increase the systemic leuco- 
cytosis, shown the following example (p. 708). 

The reverse the phenomena here mentioned encountered 
those cases not responding the serum, responding imperfectly, 
which death the result. Although the data bearing this 
topic our command are less numerous and perfect than the other, 
yet the general statement can made that the diplococci, the spinal 
exudate, and the circulating leucocytes are less influenced the 
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Case. Age. Before After First After After Later 


Injection. Injection. Injection. Injection. Injections, 


Presbyterian Serum Serum Serum Serum 
Hospital, Jan. 25. Jan. 27. Jan. 29. Jan. 30. 
No. 39,700 22,500 16,400 22,500 
34,800 Serum 
(Jan. 27) Feb. 
17,300 Relapse 
(Feb. with 
recovery. 
(Feb. 
Serum 
Feb. 
(Feb. 
Serum 
Feb. 
24,200 
(Feb. 
Serum 
Feb. 
19,100 
(Feb. 
Serum 
Feb, 
14,000 
(Feb. 
Serum 
Feb. 
13,500 
(Feb. 11) 
9,900 
(Feb. 15) 


resistant cases, and that progressive increase turbidity the exu- 
date, and rise leucocytosis, and greater persistance the diplo- 
cocci, with retention viability, are unfavorable indications. The 
relation persistently high increasing systemic leucocytosis, 
and unfavorable termination the disease shown the next 
examples (p. 709). 


FREQUENCY PERMANENT 

The indications which were given the first series serum- 
treated cases were the effect that the recoveries, the rule 
which the exceptions would not numerous, would complete. 
The facts brought out the far larger series cases which this 
article based confirm the earlier view which expressed. The 


Appearance relapse. 
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New York 30,000 Serum, Serum, Serum, Died. 
20,400 22,000 21,800 
(Dec. (Dec. (Dec. 6). 
Cincinnati yr.| 25,000 Serum, Serum, Serum, Serum, Died. 
pital, No. 26. (Mar. Mar. Apr. Apr. Apr. 
21,000 16,460 10,730 28,666 
16,200 26,000 26,200 
25,400 
(Apr. 10) 
31,460 
(Apr. 11) 
Adams, Wash-| yr. Nocount.| Serum, 28,200 Serum, 29,800 Died. 
ington, No. Feb. 11. 13).| Feb, 14. |(Feb. 16) 
Serum, 26,400 Serum, 
Feb. 13. Feb. 16, 
42,400 
18) 
59,200 
(Feb. 20) 
Serum, 
Feb. 
Serum, 
Feb. 
Serum, 
Feb. 


(Feb. 26). 


complications serious character, arising during and re- 
sult the meningeal inflammation, which remained permanently 
after the infection and inflammation subsided, have been few. 
There are noted the histories deafness seven times, blindness and 
deafness once (in infant whom they were already present 
the twenty-second day, when first injected), mental impairment 
once, and choroiditis once. The condition deafness was, almost 
invariably, noted early the disease, and several times before the 
serum injections were begun. 


CONCLUSION. 

our belief that the analyses histories cases epidemic 
meningitis which have been presented this article furnish con- 
vincing proof that the antimeningitis serum when used the sub- 
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dural method injection, suitable doses and proper intervals, 
capable reducing the period illness; preventing, large 
measure, the chronic lesions and types the infection; bringing 
about complete restoration health, all but very small number 
the recovered, thus lessening the serious, deforming, and perma- 
nent consequences meningitis; and greatly diminishing the 
fatalities due the disease. 
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